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[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to a tape drive and a recording medium for maintaining 
data recorded in a magnetic tape. 
[0002] 

[PRIOR ART] 

A recording medium which is not able to record data more than one in the same 
recording area is known. Such a recording medium is, for example, referred to as Write 
Once Read Many (WORM), because it is only used for additional recording or 
reproduction. As the WORM, for example, the CD-R used as an optical disc is known, 
which physically creates a bit on the recording surface of the disk to record data therein. 
Therefore, it prevents the recorded data from changing, so that it is advantageous to 
maintain the data. 

[0003] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

In recently, drives capable of recording / reproducing digital data to a magnetic tape, 
that is, streaming tape drives have been expanded. Such streaming tape drives 
depending on a tape length of a tape cassette as the recording medium can contain tens 
to hundreds of gigabytes of large storage capacity, so that it is widely used to back up 
data recorded in the recording medium such as a hard disk of a computer, for example. 
It is also advantageous to record large size image and other data. In addition, it is 
intended to use the tape cassette as the recording medium of the WORM described 
above, because the magnetic tape can reduce a bit unit price to the entire storage 
capacity of the recording medium owing to its higher capacity than that of the CD-R. 

[0004] 

When the tape cassette is inserted into a tape drive, however, the recorded data in the 
magnetic tape may be erased by an operational error. Furthermore, it suffers from 
maintaining important data due to the possibility of rewriting the recorded data 
intentionally. 
[0005] 

[MEANS TO SOLVE THE PROBLEM] 

It is, therefore, an object of the present invention to provide a tape drive including a 
tape drive means for driving a magnetic tape to enable information to be recorded or 
reproduced to the magnetic tape when a tape cassette accommodating the magnetic 
tape is inserted into the tape drive; a memory drive means for getting into required 
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communication with a memory to allow management information to be read or written 
thereto when the memory is provided, the memory which stores the management 
information for managing the recording or reproduction to the magnetic tape 
accommodated in the inserted tape cassetted a use identification information detecting 
means for detecting from the memory use identification information by which is 
instructed on a use associated with the tape cassette; and a control means for 
controlling the magnetic tape according to the use identification information when a 
required action command is provided. 
[0006] 

It is another object of the present invention to provide a tape drive including a tape 
drive means for driving a magnetic tape to enable information to be recorded or 
reproduced to the magnetic tape when a tape cassette accommodating the magnetic 
tape is inserted into the tape drive; a memory drive means for getting into required 
communication with a memory to allow management information to be read or written 
thereto when the memory is provided, the memory which stores the management 
information for managing the recording or reproduction to the magnetic tape 
accommodated in the inserted tape cassette; a first identification information detecting 
means for detecting identification information of the tape cassette stored in the 
memory; a second identification information detecting means for detecting 
identification information of the tape cassette recorded in the magnetic tape; an 
identification information determination means for determining whether the 
identification information detected by the first and second identification information 
detecting means match or not; and a control means for permitting the only specific 
operation to be implemented according to the determined result of the identification 
information determination means. 

[0007] 

The use identification information which instructs the memory on the use associated 
with the tape cassette is recorded in the memory by the recording medium having the 
tape cassette accommodating the magnetic tape and the memory provided in the tape 
cassette in which the management information for managing the recording or 
reproduction to the magnetic tape is stored. 

[0008] 

In addition, the identification information of the tape cassette is recorded in the 
memory and the magnetic tape by the recording medium having the tape cassette 
accommodating the magnetic tape and the memory provided in the tape cassette in 
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which the management information for managing the recording or reproduction to the 
magnetic tape is stored. 
[0009] 

The tape drive of the present invention controls operation of the tape cassette 
according to the use identification information, thereby enabling the recorded data 
which requires retainiag not to be erased and overwritten, namely, changed. 

[0010] 

The specific operation of the reproduction and recording to the magnetic tape can be 
implemented, moreover, only when both the identification information of the magnetic 
tape and the memory are identical. Thus, for example, the recorded data of the tape 
cassette replaced the magnetic tape or the memory can be protected. 

[0011] 

In addition, the recording medium of the present invention contains the use 
identification information which instructs the memory on the use associated with the 
tape cassette, enabling the use thereof to be directed the tape drive inserted the 
recording medium. 

[0012] 

Identification information such as serial numbers of the tape cassette recorded in the 
memory and the magnetic tape can, furthermore, relate the memory to the magnetic 
tape provided in the same tape cassette. Therefore, the drive inserted the recording 
medium allows the recording and reproduction to be limited, if the detected 
identification information of the memory and the magnetic tape does not match. 

[0013] 

[MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiments of the present invention will now be described concretely with 
reference to the attached drawings. Various inventions related to the tape cassette 
having a nonvolatile memory and the tape drive (streaming tape drive) capable of 
recording / reproducing digital data associated with the tape cassette having the 
memory are proposed above by the applicant; however, in this embodiment, the present 
invention will be appKed to a data storage system composed of the tape cassette having 
the memory and the streaming tape drive. The embodiment will be described in a 
sequence of the following: 

1. Structure of a tape cassette 

2. Structure of a remote memory chip 

3. Structure of a streaming tape drive 
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4. Data structure on a magnetic tape 

5. ID area 

6. Data structure of the remote memory chip 

7. Motion control according to WORM 
[0014] 

1. Structure of a tape cassette 

Referring now to Figure 3 and 4, the tape cassette associated with the streEuning tape 
drive of this embodiment will be explained. Figure 3(a) shows a conceptual rendering of 
an internal structure of the tape cassette arranged a remote memory chip therein. 
Inside a tape cassette 1 shown in this Figure are provided reels 2A and 2B between 
which a magnetic tape 3 having a width of 8mm is wound. The tape cassette 1 is 
provided with a remote memory chip 4 having a nonvolatile memory, its control circuit 
system, and so on. The remote memory chip 4 is provided with an antenna 5, thereby 
enabling it to transmit data to a remote memory interface 30 in a streaming tape drive 
described below through radio communication. As will be described in detail below, 
stored in the remote memory chip 4 are manufacturing information and serial number 
information on each tape cassette; thickness, length, and material of the tape; 
information on a use history, etc. of recorded data of each psirtition; user information 
and the like. Various information stored in the remote memory chip 4 is mainly used to 
manage the recording / reproduction to the magnetic tape 3; therefore, these 
information herein is defined as "management information". 

[0015] 

A tape cassette housing is provided with the nonvolatile memory in which 
management information is stored, and the streaming tape drive associated with the 
tape cassette an interface for writing / reading to the nonvolatile memory; reading and 
writing management information related to the recording and reproduction to the 
magnetic tape to the nonvolatile memory allow the data to be efficiently recorded and 
reproduced to the magnetic tape 3. During loading / unloading, etc., it is not necessary 
to rewind the magnetic tape to the top thereof, for example; thus, enabling the tape to 
be loaded and imloaded even at a middle position thereof. Editing data can also be 
carried out by rewriting the management information on the nonvolatile memory. In 
addition, a number of partitions are easily set and managed properly on the tape. 

[0016] 

Figure 3 (b) shows the tape cassette 1 having a contact memory 104 (nonvolatile 
memory). In this case, extended from a module of the contact memory 104 are five 



4 




terminals 105A, 105B, 105C, 105D, 105E arranged, for example, as a power supply 
terminal, a data input terminal, a clock input terminal, a ground terminal, and a spare 
terminal, respectively. In the contact memory 104, the same management information 
as the remote memory chip 4 is stored. 
[0017] 

When both the remote memory chip 4 and the contact memory 104 are indicated 
herein below, they are defined as Memory In Cassette OVQC). 
[0018] 

Figure 4 shows an external view of the tape cassette shown in Figure 3 (a) or 3 (b), in 
which the entire housing is composed of the upper case 6a, the lower case 6b, and a 
guard panel 8, the arrangement of which is basically similar to that of a tape cassette 
used for a normal 8-millimeter VTR. 

[0019] 

In the vicinity of a label surface 9 of side of the tape cassette 1 is provided a terminal 
portion 106. For the tape cassette having the contact memory 104 shown in Figure 3 (b), 
this portion is the area for an electrode terminal to which a terminal pins 106A, 106B, 
106C, 106D, 106E are provided. These terminal pins are connected to the respective 
terminals 105A, 105B, 105C, 105D, and 105E shown in Figure 3 (b) described above. In 
other words, the tape cassette 1 having the contact memory 104 physically contacts the 
streaming tape drive through the terminal pins 106A, 106B, 106C, 106D, 106E to 
mutually transmit a data signal, etc. therebetween. 

[0020] 

On the other hand, the tape cassette having the noncontact remote memory chip 4 
shown in Figure 3 (a) need no terminal pins, obviously. The appearance thereof is, 
however, shown in Figure 41 in order to maintain compatLbiHty of shape of the tape 
cassette with the device, a dummy terminal portion 106 is provided therein. In addition, 
a noncontact remote memory chip in shape of label (not shown) is also known. This is 
the one the label on which the remote memory chip is formed is stuck on the required 
position of the tape cassette 1 and the housing; thereby, when the tape cassette 1 is 
inserted into the streaming tape drive 10, communication between the remote memory 
chip and the memory drive means of the streaming tape drive can be estabhshed. 

[0021] 

2. Structure of a remote memory chip 

Figure 5 shows an internal structure of the remote memory chip 4. For example, the 
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remote memory chip 4 indudes a power circviit 4a, an RF processing component 4b, a 
controller 4c, and an EEP-ROM 4d as shown in FIG. 5 as a semiconductor IC. Such a 
remote memory chip 4 is mounted on a printed circuit board fixed inside the tape 
cassette 1, for example, and an antenna 5 is made of a copper foil part on the printed 
circuit board. 
[0022] 

The remote memory chip 4 is adapted to receive power from outside in a noncontact 
manner. Communication with the streaming tape drive 10 described below uses a 
carrier wave of 13 MHz band, etc.; therefore, receiving a radio wave from the streaming 
tape drive 10 by the antenna 5 to be converted the carrier wave of 13MHz band to 
direct current power by the power circuit 4a. The direct current power is then appHed 
to the RF processing component 4b, the controller 4c, and the EEP-ROM 4d as 
operating power. 

[0023] 

The RF processing component 4b demodulates the received information and 
modulates the transmitting information. The controller 4c controls the decode for the 
received signal from the RF processing component 4b and a process according to the 
decoded information (command), for example, writing / reading to the EEP-ROM 4d. 
The remote memory chip 4 is, namely, powered on by receiving the radio wave from the 
streaming tape drive 10 and a library device 50, and then implementing the process 
instructed by a command superimposed on the carrier wave with the controller 4c to 
manage data in the EEP-ROM 4d of the nonvolatile memory. 

[0062] 

6. Data structure of a remote memory chip 

Data structure of the MIC (the remote memory chip 4, the contact memory 104) 
provided in the tape cassette 1 wiH now be explained. Figure 12 shows a schematic 
diagram of an example of structure of data stored in the MIC. Fields FL1-FL4 are 
allocated for storage areas of the MIC as shown. Written to these fields FL1-FL4 are 
various information including as-manufactured information of the tape cassette, tape 
information at initialization, and information on each partition. 

[0063] 

The field FLl mainly acts as a manufacture part in which is stored various 
as-manufactured information of the tape cassette, and is referred to as Manufacture 
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Information. The field FL2 mainly acts as a drive initialize part in which is stored 
information at initialization, etc., and is referred to as Memory Management 
Information. The field FL3 in which is stored basic management information of the 
entire tape cassette is referred to as Volume Tag. 
[0064] 

The field FL4 in which is able to be stored additional management information acts as 
a memory firee pool. Stored in the memory free pool are a log of recording and 
reproduction and, if necessary, other information. A group of data stored in the memory 
free pool is defined as a "cell". At first, depending on a partition formed on the magnetic 
tape 3, partition information cells # 0, # 1... are sequentially written in the memory free 
pool from the top side thereof, the partition information cells which will be 
management information corresponding to the respective partitions. In other words, 
the partition information cells are created as many as the partition formed on the 
magnetic tape 3. 

[0065] 

From the end side of the memory free pool is written a Super High Speed Search Map 
Cell as map information for high-speed search. Then, from the rear end is written a 
user volume note cell and a user partition note cell. The user volume note cell is 
information such as a comment inputted by a user with respect to the entire tape 
cassette, and the user partition note cell is information including a comment inputted 
by the user related to each partition. These cells are stored when directed to be written 
by the user; thus, aR information concerned is not coded. In addition, a middle area in 
which the information is not stored is left as the memory free pool in order to write 
information later. 

[0066] 

An example of structure of Manufacture Information of the field FLl is shown in 
Figure 13. Stored in the Manufacture Information is initially information on a 
checksum for data of the Manufacture Information as a manufacture part checksum. 
The information on the manufacture part checksum is provided when the cassette 
manufactured. 

[0067] 

From mic type to Write Protect byte count is then coded as actual data constituting 
the manufacture part. Reserved indicates a spare area for storing data later. This will 
be referred herein below in a like manner. 

[0068] 
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The mic type indicates a type of MIC provided actually in the tape cassette. 

The mic manufacture date indicates the manufacture date (and time) of the MIC. 
The mic manufacture line name indicates information on the hne name of the line in 
which the MIC was manufactured. The mic manvifacture plant name indicates 
information on the plant name of the plant in which the MIC was manufactured. The 
mic manufacture name radicates information on the manufacture name of the MIC. 
The mic name indicates information on the vendor name of the MIC. 

[0069] 

The cassette manufacture date, the cassette manufacture line name, the cassette 
manufacture plant name, the cassette manufacturer name, and the cassette name 
store the same information on the cassette as that about the MIC described above, 
respectively. 

[0070] 

The oem customer name stores information on the company name of the original 
equipment manufacturer (OEM). The physical tape characteristic ID indicates 
information on physical characteristics of the magnetic tape 3 such as material, 
thickness, and length. Stored in the maximum clock frequency is information on the 
maximum clock frequency for which the MIC is applicable. A Block size indicates 
information on a characteristic of the MIC, for example, the number of bytes of data 
capable of being transferred at the same time during communication with the 
streaming tape drive 10. This information depends on a physical characteristic of the 
nonvolatile memory used as the MIC. The mic capacity indicates information on 
storage capacity of the MIC. 

[0071] 

The write protect top address is used to write-protect a required area of the MIC and 
indicates a start address of the write-protect area. The write protect count indicates the 
number of bj^es of the write-protect area. The write-protect area is, namely, set 
between the address specified by the write protect top address and the one directed by 
adding the specified address to the number of bjrtes indicated by the write protect 
count. 

[0072] 

The warm flag in the field FLU indicates "normal" and "WORM", for example, as use 
identification information of the tape cassette 1. The warm flag will be explained in 
Figure 2 1 in detail below. 

[0073] 
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Referring now to the Figure 14, structure of the Memory Management Information of 
the field FL2 shown in Figure 12 will be explained. Stored in the Memory Management 
Information is initially information on a checksum for data of the Memory 
Management Information as the drive initialize part referred to as a drive Initialize 
part checksum. 

[0074] 

Information from a mic logical format type to a Free Pool Bottom Address is coded as 
actual data constituting the Memory Management Information. 
[0075] 

At first, an ID number of logic format of the MIC is stored in the mic logical format 
type. For the MIC format, there are various formats related to a firmware update tape 
MIC format, a reference tape MIC format, a cleaning cassette MIC format, etc. as well 
as a basic MIC format; therefore, the ID nxmiber associated with the MIC format of the 
tape cassette is indicated. 

[0076] 

The absolute volume map pointer stores a head address of area of the Super High 
Speed Search Map CeU shown in Figure 12. The user volume note ceU pointer indicates 
a start address of a storage area from which the user can freely read and write data to 
the tape cassette through SCSI, that is, the user volume note cell shown in Figure 12. 
The user partition note cell pointer indicates a start address of a storage area from 
which the user can fireely read and write data to each partition through SCSI, that is, 
the user partition note cell shown in Figure 12. A plurality of user partition note cells 
may be stored, a head of which is indicated as a start address thereof by the user 
partition note cell pointer. 

[0077] 

The partition information ceU pointer indicates a start address of the partition 
information cell # 0 shown in Figure 12. The partition information written to the 
memory free pool are created as many as the partition formed on the magnetic tape 3; 
moreover, all partition information cell #0-#N are linked with a pointer by link frame 
formation. In other words, the partition information cell pointer serves as the root for 
indicating the address of the partition cell #0; thereafter, the pointer of the partition 
information cell is stored in the immediately preceding partition information cell. 

[0078] 

As described above, by the respective pointers (the absolute volume map pointer, the 
user volume note cell pointer, the user partition note cell pointer, the partition 
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information cell pointer), each data position in the field FL4 is managed. 
[0079] 

The Volume Attribute Flags acts as a flag for providing a logical write -protect tab to 
the MIC. An MIC header flag namely indicates write permission / protect to the 
manxifacture part or other parts. 

[0080] 

The Free Pool Top Address and the Free Pool Bottom Address indicate a start address 
and an end address of the memory free pool at the time, respectively. The area of 
memory free pool depends on writing and erasing the partition information, the user 
partition note, and the Uke, leading the Free Pool Top Address and the Free Pool 
Bottom Address to be updated. 

[0081] 

Referring now to Figure 15, structure of Volume Tag of the field FL3 shown in Figure 
12 will be explained. Stored in the head of the Volume Tag referred to as a Volume 
Information Checksum is information on a checksum for data of Volume Information 
for storing the basic management information of the entire tape cassette. Stored in the 
Accumulative Partition Information Checksum is information on a checksum for data 
of the Accumulative Partition Information for storing the log information from the 
manufacturing time of the tape cassette. 

[0082] 

In succession to the Volume note checksum and the Volume note, the Cartridge 
Serial Number stores a serial number as character information, for example, having 32 
characters based on ASCII code. The Manufacturer ID stores a cord number of 
manufacturer of the tape cassette 1 as a manufacturer identifier. The Secondary ID 
which is a secondary identifier associated with a type of tape cassette 1 stores attribute 
information on the tape as a code value, for example. The Cartridge Serial Number 
Part Checksum indicates checksum information on the Cartridge Serial Number, the 
Manufacture ID, and the Secondary ID. The Specific Volume Tags 1-13 are allocated to 
the respective areas for reserved, etc. 
[0083] 

Figure 16 shows a structural drawing of the Volume Information FL3 1 in the Volume 
Tag FL3. Stored in the first 1 byte of the Volume Information referred to as a Volume 
Information Checksum is information on a checksum for data of the Volume 
Information as shown in Figure 16 (a). As actual data which constitutes the Volume 
Information, a 20-byte Eject Status, a 4-byte Reel Diameter, a 3- byte Initialize Count, 
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and a 72 byte Volume Information On Tape are coded. 
[0084] 

Structure of the Volume Information On Tape FL311 is shown in Figure 16 (b). Coded 
in the Volume Information On tape FL311 are 1-bit Super High Speed Search Enable 
Flag, 2-bit System Log Allocation Flags, Always Unload PBOT Flags, 1-bit AIT Native 
Flag, 1-byte Last Valid Partition Number, 32 -byte Optional Device Area Allocation 
Map except the area for reserved. 

[0085] 

The Super High Speed Search Enable Flag acts as a flag for instruction on whether or 
not a high-speed search function against a normal search is enabled by using tape 
location information stored as a Super High Speed Search Map of the MIC described 
below. When this flag is, for example, "1", a high-speed search will be enabled. The 
System Log Allocation Flags indicates the area in which the use history (system log) of 
the tape cassette is stored, and can determine whether the data is recorded on the 
magnetic tape 3 only, neither on the magnetic tape 3 nor the MIC, both on the 
magnetic tape 3 and the MIC, or on the MIC 4 only, for example. 

[0086] 

The Always Unload PBOT Flags indicates information on an instruction to unload at 
the device area of the PBOT, even if a multi-partition is formed on the magnetic tape 3 
and an Optional Device Area is allocated to the partition. The AIT native flag indicates 
a mode of the tape cassette 1. The Last Valid Partition Number indicates the number of 
the last formed partition. 

[0087] 

The Optional Device Area Map is constituted by 256 bits, each bit of which 
corresponds to the respective partitions formed on the magnetic tape 3. When a value 
of a bit is "1", the Optional Device Area is allocated to the partition corresponding to 
the bit. 

[0088] 

A cell stored in the field FL4 shown in Figure 12 will now be explained. As discussed 
above. Stored in the field FL4 are the partition information cell, the user partition note 
cell, the Super High Speed Search Map Cell and so on. Figure 17 shows a structural 
drawing of each ceU. Each ceU is constituted by 8-byte link information and n-byte data 
(depending on a type of cell). 

[0089] 

The 8-byte Unk information is allocated to each cell, the structure of which is shown in 
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Figure 17 (b). A 1-byte cell checksum is initially provided as a checksum for data in the 
cell. A 2 -byte cell size indicates the cell size. 
[0090] 

A previous cell pointer and a next cell pointer which is actual linkage data (for hnk 
frame formation) direct a previous and next cells when a plurality of cells whose type is 
identical are Hnked, 

[0091] 

As such cell structure, there are the partition information cell, the Super High Speed 
Search Map Cell, the user volume note cell, and the user partition note cell. The cell 
size of the partition information cell is a fixed value. The cell sizes of the other cells are 
variable values. 

[0092] 

Referring to Figure 18 and 19, the partition information cell whose cell size is a fixed 
value wiU be explained. The partition information cell is constituted by 8-byte hnk 
information and 56-byte data as shown in Figure 18. The 56-byte data is divided into 
an 8-byte partition memo and 48-byte partition information. 

[0093] 

This partition information (system log) stores various information on the use history 
about the partition corresponding to the cell to the magnetic tape 3;therefore, leading 
the streaming tape drive to be used to manage the recording / reproduction thereof. 

[0094] 

An example of data structure of the partition information in one partition information 
cell corresponding to a certain partition is shown in Figure 19. A 4-byte Previous 
Groups written indicates information on the number of the groups in the partition 
physically recorded in the magnetic tape 3 firom the time last updated the partition. A 
4-byte Total Groups written indicates a total number of the groups recorded in the 
partition before, the number of which will be totalized until the tape cassette is 
unavailable or disposed of due to its life. Under recording data in the magnetic tape 3 
by the streaming tape drive, for example, values of the Previous Groups written and 
the Total Groups written are incremented by the system controller 15 depending on the 
number of the groups newly recorded through the recording operation at the time. 

[0095] 

A 3^byte Previous Groups read indicates the number of the groups physically read 
from the time last updated the partition information. A 4-byte Total Groups read 
indicates a total number of the groups read by the partition before. 
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[0096] 

A 3 -byte Total Rewritten frames indicates a total number of the frames requested to 
be rewritten data according to RAW in the partition. 
[0097] 

A 3-byte Total 3rd ECC count indicates a total number of the groups corrected an 
error thereof by C3 parity in the partition. In the streaming tape drive system of this 
embodiment, data read by the magnetic tape 3 is corrected by Cl, C2, and the C3 
parity; however, the C3 parity is used if neither the Cl nor C2 parity can correct the 
data. 

[0098] 

A 4-byte Access count indicates an access count how many times the streaming tape 
drive has accessed the partition in the magnetic tape 3. The Access herein means the 
number of times the partition has been passed physically, that is, including recorded, 
reproduced, and passed. 

[0099] 

A 4-byte Update Replace count indicates a total count how many times data of the 
partition in the magnetic tape 3 has been updated, in other words, the update coimt to 
the partition. 

[0100] 

A 2 -byte Previous rewritten frames indicates the number of frames in the partition 
requested to be rewritten data since the partition information has been last updated 
according to RAW described above. 

[0101] 

A 2 -byte Previous 3rd ECC count indicates the number of the groups corrected by the 
C3 parity since the partition information has been last updated. 
[0102] 

A 3-byte Load count indicates a total count how many times the tape has been loaded. 
[0103] 

A 3-byte Valid Maximum Absolute frame Number indicates a frame count up to the 
last vahd frame in the partition. On the other hand, the last 3-byte Maximum Absolute 
frame Number in the partition information indicates the last frame count of the 
partition. 

[0104] 

A I byte Partition Attribute Flag indicates a flag state, each bit of which is defined as 
follows. A Prevent Write Flag, a Prevent Read Flag, a Prevent Write Retry Flag, and a 
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Prevent Read Retry Flag are provided for write permission / protect, read permission / 
protect, rewrite permission / protect according to RAW during recording, and 
read-retry permission / protect during reproduction to the partition, respectively: A 
Partition Open Close Flag is set during the recording to the partition; upon ending the 
recording, it is reset. 
[0105] 

As described above, the remote memory chip 4 is constituted by the storage area 
shown in the field FL1-FL4. Each data in the field FH shown in Figure 12 is the one 
which is not updated even when used by the user such as information on the tape 
cassette 1 itself and the remote memory chip 4 itself. The worm flag (field FLll) for 
indicating the use of the tape cassette 1 desirably remains vinchanged. The storage 
areas of the remote memory chip 4 are, for example, set the field FLl to a Read Only 
Memory (ROM) area, and the fields FL2-FL4 to Read Write Memory (RWM) areas 
capable of reading / writing as shown in Figure 20 (a); thereby, enabling the data stored 
in the field FLl not to be changed by the user. 

[0106] 

The remote memory chip 4 may also be constituted by the ROM area stored 
information on the field FLl and a separate memory for the RWM area stored 
information on the fields FL2-FL4 as shown in Figure 20 (b). 

[0107] 

The remote memory chip 4 may also be employ the entire storage area thereof as the 
RWM area; for the storage area of the field FLl, a write control means having a 
required logic circuit for controlling the write, etc. is provided to enable the only write 
process conforming to a needed password to be carried out. 

[0108] 

In addition, the remote memory chip 4 is set all data in the RWM area at "1" (or "0") as 
an initial state thereof. Then, referring to the specified bit in the specific address for 
the ROM area, the writing control means sets the bit at a ,for example. When the bit 
a is "1" (or "0"), the writing control means enables the entire RWM area, that is, the 
whole area of the remote memory chip 4 to be written; thereby allowing the ROM area 
to be written. When the bit a is "0" (or "1"), however, the writing control means 
permits the write process to the ROM area to be invalid. 

[0109] 

This process enables the data stored in the field FLl not to be changed, allowing the 
worm flag to be valid. Therefore, rewriting the worm flag also prevents the data 
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recorded as "WORM", etc., from being changed or erased, permitting the only preset 
use to be employed. 
[0110] 

7. Motion control according to WORM 
Figure 21 shows an example of diagram of the worm flag as the use identification 
information stored in the field FLU of the remote memory chip 4 of this embodiment. 
In this Figure, the use number "0"-"2" and other example are shown; the streaming 
tape drive 10 limits the recording and reproduction according to these use numbers. 
When the use number is "0", the tape cassette 1 is the recording medium as normal; 
therefore, there is no Hmitation on the operation. In other words, the use number "0" 
indicates that the tape cassette 1 can freely be used depending on an intended purpose 
of the user; thus, the streaming tape drive 10 executes various commands instructed by 
the host computer 40 according to the operation of the user. 

[0111] 

When the use number is "1", the tape cassette 1 is used for data distribution and 
firmware update. In this case, the tape cassette 1 is identified as the reproduction only. 
Thus, even when the host computer 40 provides a command such as format associated 
with updating the recorded data, the command will be invalid. 

[0112] 

When the use number is "2", the tape cassette 1 is used for WORM, for example. In 
this case, in order to maintain the recorded data, as for the recording, the only 
recording way which the last recorded position is used for the starting position of the 
recording (additional recording) will be available, that is, updating the recorded data 
such as overwriting and erasing will be disabled. When the use number is "2", therefore, 
the tape cassette 1 can additionally record or reproduce only. In this case, the command 
such as format associated with updating the recorded data will also be invalid. 

[0113] 

In additional recording with "WORM", furthermore, the Cartridge Serial Number in 
the Volume Tag shown in Figure 15, for example, is recorded in the data area A4 of the 
Block illustrated in FIG. 7 (a). With the tape cassette 1 set as "WORM", the same 
information is stored in both the remote memory chip 4 and the magnetic tape 3. With 
the tape cassette 1, therefore, the remote memory chip 4 and the magnetic tape 3 can 
be related. Thus, Checking the Cartridge Serial Numbers recorded in the remote 
memory chip 4 and the magnetic tape 3 enables the reproduction to be limited. 
Replacing one remote memory chip 4 of the tape cassette 1 as "WORM" with the other 
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as "normal" causes the Cartridge Serial Nxmibers to be mismatched; thereby, allowing 
the operation of the streaming tape drive 10 to be limited. 
[0114] 

In addition, the use number except "0", "1", and "2" is reserved. When the use 
number is neither "0", "1", nor "2", the streaming tape drive 10 informs the host 
computer 40 of faUing to identify the use of the tape cassette i; and then, for example, 
leading to be ready for ejecting the tape cassette l.Even in the case that the command 
which is invalid when the use number is "1" or "2" is provided, the streaming tape 
cassette 10 informs the host computer 40 of not being able to execute the command; 
and then leading to be ready for ejecting the tape cassette 1. 

[0115] 

With "WORM" mode, the Cartridge Serial Number together with information which 
can determine whether "WORM" is set (for example, character information of 
"WORM") may be recorded in the data area A4. When the use is set as "normal", 
moreover, identification information which determines whether the recorded data is 
associated with "normal" (character information of "NORMAL") may be recorded 
therein. As a result, the streaming tape drive 10 can also obtain the use identification 
information on the tape cassette 1 from the magnetic tape 3. Even if the worm flag can 
not be obtained fi-om the remote memory chip 4, thus, it is possible to determine the 
use of the tape cassette 1. 

[0116] 

The aforementioned use number is identified by the streaming tape drive 10 inserted 
the tape cassette i; however, the streaming tape drive 10 is not required to identify all 
use number "0", "1", and "2". The streaming tape drive 10 adapted to use the only tape 
cassette 1 as normal is not required to identify WORM; thus, even when the use 
number "1" or "2" is detected, it has only to be ready for ejecting the tape cassette, for 
example. The streaming tape drive 10 capable of recognizing the use number "1" has 
only to be adapted to at least reproduce the data. In other words, the streaming tape 
drive 10 as the reproduction-only device has only to recognize the use number "1". The 
streaming tape drive 10 adapted to recognize the use number "0" and "1" can determine 
whether the inserted tape cassette 1 is normal or WORM, enabling the use to be 
selected either the normal or data maintenance as WORM. 

[0117] 

Such a use number of the worm flag is detected by the system controller 10 when the 
tape cassette 1 is inserted into the streaming tape drive; thereafter, the streaming tape 
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drive is controlled according to the use number. 
[0118] 

Figure 2 1 shows a flow chart for explaining process flow of the system controller 40 
when data is recorded in the tape cassette 1 set as "WORM" by the worm flag. 
Referring to this flow chart shown in this Figure, the process flow in which the tape 
cassette 1 is inserted into the streaming tape drive 10 and the worm flag detected from 
the remote memory chip 4 is set as "WORM" will be explained. 

[0119] 

In the case that "WORM" is set as the use of the tape cassette 1, for example, when a 
write command is provided by the host computer 40 (SOOl), a process for moving to the 
partition for recording data is initially implemented. In this case, for example, when 
fast forward reproduction is carried out (S002), a partition ID of the ID area recorded in 
the magnetic tape 3 explained in Figure 11 is detected (S003). The forward 
reproduction will be taken place until the partition ID of the desired partition is 
detected. 

[0120] 

Upon reaching the desired partition at step S002 and S003, a process for detecting the 
last frame in the partition is then initiated. An example of a method for calculating a 
distance from a current position, namely, a head position of the partition to a frame of 
the partition specified by the Maximum Absolute Frame count in the magnetic tape 3 
will be explained. 

[0121] 

A distance "L" from a current position to a desired position is expressed as- L = 
Maximum Absolute Frame count x {(linear track pitch) *2}. In this expression, a 
linear track pitch is doubled, because one frame has 2 tracks as shown in Figure 6. 
When a thickness of the magnetic tape, diameters of the reel hubs (2A, 2B), and the 
number of revolutions of the reel hubs (2A, 2B) are t, (t> , and n, respectively, and then 
the distance L can be calculated by the following expression (l), where information on 
the thickness t of the magnetic tape 3 can be obtained from the Physical Characteristic 
ID (shown in Figure 13). 

[EXPRESSION 1] 

The first term of numerator of the right side is one area of the magnetic tape 3 wound 
by either reel hub 2A or 2B, and the second term of numerator of the right side the 
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other area in the expression (l). 
[0122] 

By sueh an expression (l), the number of revolutions of the reel hubs 2A and 2B 
necessary for the magnetic tape to be reached the frame corresponding to the 
Maximum Absolute Frame coimt is calculated. Therefore, Fast-forwarded until FG 
pulse numbers outputted from the reels FG29C and 29D matches the number of 
revolutions n of the reel hubs 2 A and 2B, the magnetic tape 3 can be forwarded to a 
target position. 

[0123] 

As described above, a value of the Maximum Absolute Frame count is converted to the 
pulse numbers of the reels FG29C and 29D (S004), and then controUing the 
fast-forward to move the magnetic tape 3 (S005). When a comparison between the FG 
Pulse number detected by the fast forward operation and the pulse number calculated 
at step 004 is made and then the resultant value matches, it is recognized that the 
magnetic tape 3 reaches the position corresponding to the Maximum Absolute Frame 
count. Recording data is then started at the position OS007). As can be seen, through 
step S004 and S005, the magnetic tape 3 can be moved to a blank area thereon from 
which the recording is initiated to enable new data to be additionally recorded without 
changing the recorded data. In addition, by additional recording, the Maximum 
Absolute Frame count depending on the amount of the recorded data is also updated; 
thereby the position corresponding to the Maximum Absolute Frame count is set to the 
starting position to allow data to be additionally recorded without erasing the recorded 
data. 

[0124] 

When data is additionally recorded at step S007, the Cartridge Serial Number 
together with the recording data is recorded in the data area A3 of the Block shown in 
Figure 7 (a). Whereby the tape cassette 1 can relate the remote memory chip 4 to the 
magnetic tape 3, enabling the reproducing operation to be hmited. 

[0125] 

When initially recorded in the tape cassette 1, data is recorded in the head of partition 
of the top of the magnetic tape. 
[0126] 

Figure 23 shows a flow chart for explaining an example of process flow of the 
controller 40 in the case that the reproduction is taken place when the tape cassette 1 
set as "WORM" is inserted into the streaming tape drive 10, for example, the tape 
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cassette 1 having the magnetic tape 3 recorded the Cartridge Serial Number, When the 
tape cassette 1 is inserted into the streaming tape drive 10, the Cartridge Serial 
Number is initially detected from the remote memory chip 4 (SlOl), and the Cartridge 
Serial Number written to the magnetic tape 3 is also detected (S102). When a 
reproduction command, etc., is provided by the host computer 40 (S103), for example, 
the Cartridge Serial Numbers recorded in the remote memory chip 4 and the magnetic 
tape 3 are checked (S104), and then if both the Cartridge Serial Numbers are identical 
(S105), reproducing operation, etc., will be initiated (S106). On the other hand, when 
the Cartridge Serial Numbers do not match, the reproduction is inhibited to be ready 
for ejecting the tape cassette 1, for example (S107). 
[0127] 

By this process, with the tape cartridge 1, when the remote memory chip 4 is replaced 
with the other remote memory chip 4, reproducing data can be inhibited. Thus, even if 
the replaced remote memory chips 4 is "normal", etc., available operation can be 
limited to enable the data recorded in the magnetic tape 3 not to be indicated to the 
user except the predetermined user, for example. The mismatch of the Cartridge 
Serial Numbers, moreover, inhibits the reproduction; thereby enabling the data 
recorded in the magnetic tape 3 essentially as "WORM" not to be changed. In the 
mismatch of the Cartridge Serial Numbers, furthermore, the data may be additionally 
recorded. 

[0128] 

The aforementioned embodiment has been described the configuration of the tape 
cassette 1 having the remote memory chip 44 with some examples; however, it will be 
understood that the present invention may equally be apphcable to the tape cassette 1 
having the contact memory 104. 
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^— 1 ^ Bo^^{zmmLfzm':&^^<ji^:^^^±t^'^ 

^+y::^x^>fg 2 9 8. T u— ;u^— 1 4 c<7>isJ 
eiri^M L/ciD»S[^^;ux T U — ;u p g 2 
9C. S U-;U^— Si 1 4D(7>[Hl^lC[^K3L/cSI;:fi^S[/< 



^a>tlJ:ti (FGyN°;ux) A<-t>-— > h p— ^ i sizm 

[0 0 2 8] -y— /Ka> hP — 5 1 6liC*l,b(;)FG/^ 
Sr omea^t ic o INT g 6«J <t f ^ (SJSigJS (D^ 
K3-r/<1 7(C3i^LrfT-5ci:-C?. ffl;u-:^(z<i:^[EllE 

^mmi^miz. 7Kp>hP— ^i 6fi-etL^H(7)a 

"5 1 6li>r>5i — ■7x— X=I> hP — ^/ECC — 
^^ — 22 OUT. I F/ECCP> hP— ^<tLN3) 

L r 7^ A±tt;(7)^|ffli5&S $ Hff^ ^ 7^ A p 

[0 0 2 9] co-r-z/x K'j~v K^-f :?i orc^jiN 
rii. 'Si(DAth:^icscs I >r ^x-rx2o 

;b<fflL^t»tlTt^^o <5iJ^I^v^— -Si IE£|B#(C(i7txX h =: > 
e^L— ^ 4 0;!»N^. S^«(DUP— K ( r e c o r d) 
tl^O^^'r—^mmz^^) SOS I -f :7x'fX 

2 0$:frtT^;:feT^-iS'A<A:^*;K. scs i /^v:?^ 
p:^ hP— ^2 6^:rhtTEffi/#:g[plS&2 1 
;h.^o scs I /N*>v^TP> hP— ^2 eiiscs I -f 
> ^ - 3^ X -X 2 O (7) -r - ^ IS iH ^ ^ <^ 5 (C ^ ti 
TLN^o S CS I /<*v:77^>^g 2 7fiS CS I >^ 

— X2 0<0l£igigja^^#^/ci6(C. SCSIM'^V 

:7t3 > hP— ^ 2 6(c^jSLr{ix.^;K'5/<*y 3^t¥ 

IS^t^tL^o ^fcSCS I :77^P> hP — ^ 2 6 

(i. sai-r^y^— h>^'j>r 37x— X3 otcw 

h>^<;-<>^— :7x— X3 oicj^-r-Siiif^^a *v^(7) 
±fi)t*»ff3o ^cCfc\ dOJ; 3>Sir— Z^X K 'J— V K^-f 
:^t^X7"A(r^5LNr(*. ■pT^:^(7>7^— SiOm^^fiilCcfc 
oT/i-xX hP>eiL-'S' ^O^lJ^—^t^B'^i^H^^E 

[0 0 3 0] BEJ6/<*:aisISS 2 1 Vlt. Atit^^tz^- 

wmz^^E.my5^imm^^(r>xS)tii£. zoy^^x 
itm^iz^m Lfz-x^mizn l xmmo)^ - k a<sij y ^ 

^^:P:^mti$m<DP=\^tf)<tt^i^^x. X:h'r~-^(0 

L^f>b>ofcA:^^C^$iJ(7>x— Sili3Si^Sfr/=?5CP- KA<^ 
x^+trSSdgS^FtLTLK, ccDctdicLrA:^:^^ 

- K(cS^fe^riN< c<!:(c^y7^-^0E*g;b<^T;bn-6 



(6) 



2O0O-268443 



[003 1 ] EffiX-I^SlPlS&Z 1(7)tli:hf±. I F/EC 

C=i> hP— ^ 2 2(cet$S^;K'g);t)<. iFx-ECCav 

h D-^ 2 2 ICfcLxT(i^(;)$l|»Sl^^(Z .fc o TEje/# 
sags 2 1 CDtii:^3S/<'V:7Ty^'J 2 3(c-bs^-^ 

^(r>/<^yyT;^=e*j 2 3 izmmtsMz^—^ it I r 

yU— (G r o u p) tl^5m%^—Zf(D4 0[-^-j<7 

[00 3 2] Eccz?t--T^y h^mtLXit. IHfSf^ 

-^^=ot^■c^ylTiE=l~K^mD^^<t^(c. m%u 
Fffli^SfPi 9(cfltj&^^, RFiftngji 9-e(m^&^+L 

^^ffiLriHfSfl^^^figL. 5E£i^*v K 1 2 A, 12 

B|Ctt$&^^o Cti(Cj:tJtBf|/s.V K 1 2 A. 1 2B;t)^ 

»^^m^-:^3 (r^r^x— (7>fS«t;£)<^T*:>+i,-5 c <t (c 

[0 0 3 3] ^/c. T^—Si^^Hlf^lC-DlNTfamfCl^iB^ 
A. 1 3 Blz^y R F^^m^i: LTi^^lti^;K. ^(7> 

F/ECC=I> hP-^2 2(Ci4ij^^;Kr. ^^1^^)11 

^|g$;K. F;f^<DB#;a-ci^^fftli^;KrBEffi/(*:^[5]£&2 
1 izm^t^^^o JEffi/i*:^[5]S&2 1 -Cri. v^Xi^Azi 

[Hiss 2 1 (c<fcyi±j6?j><]5fe^*Lfc7^-^r*fe;Kiicc-CT^ 

S(Hl£&2 1 (7)tb:tiT^— ^(is cs I /i^yyr^> ha— 
^26. scs I >r>^— :7x-rx2 o^/^LTl|:±5^ 

[0 0 3 4] ^/c. C(7>llliciix— ::^:ti-lz'y h m(7>'j 
^— K>^'J^*v:>'4;^)<^$Hrl^'5o ca>'j^— h-/ 
^•J^^y:^4(c^Lrii. 7^-7^':^42'V h 1 

^ 'J -ri/ -J' - X -X 3 0 L T i^fgsi^® -e v;:^ 7^ 

[0 0 3 5] c(;>'j^— ^'j-r :7x-x3 o 
o«;«SEl2ic^-ro t"—' si-r 7?x— X3 1 1*. 

tSS§W^i^Oav> Kir^tilc^tfiS-r 
^ 'J ^— h>^'j^*y::^4A^^)C0T^:^U*VV<tL^3^^ 



y^'j^*v:^4(c=i-7>K$*fi^^^l©(r(i. 7^-^i>r 

:7x— X3 1A<SCS I 7tP > hP — ^ 2 

:7x— X3 1 it<?a-j^{z&^i\x^-^ 

> ^RF-f >^-^x-X3 2|Ct4$&f -So 

-Si-f — :7x~X 3 1 (±R F-f — 3?x— X 
3 2(C^Lr»if|;fi^»S[CR (13MHz) ^«J&-r 

[003 6] RF>r>^i — :7x— X3 2{CfiEl2{C^-^ 

cfc^iczivvK (iSilT^— 5?) ws^tg^s^ug (100 
KHz) Lr8Sif|;'SJ§S§3tCR(cM-r'S<t<t tic. 

a>^iSll^£ii»gLrr>5":^3 3(zEnjbp-r>5R F^ii 

/lgtSlslSS3 2 a A<^^fie^;^^Tl^-5o C<7)RF^ia/li 
*SlHlS&3 2 alCcfcy. =i^> Kt^— ^A<7'>^:h3 3 3b^ 

tL^„ ^— 7f;b-t^v h i^jT?(i. msxmBMLtzmmz 

<l:<t tlCiUfi^tir^tcT^— E E P-ROM4 d{C 

[0037] C(Dcfc3(c'J^-- h>^U O^ — 

^ZLtiztji^, 6I]*.'J^— hy^'jT^:;::^4<7)i3> h-p 
— ^ 4 c(ir^:M^'v v<t LTcTJt^— R FmsaJ4 

<0J:5^fT^:hLx'V v^<il^<l^tt.r7'>7":^3 3 r*Sli 
^tLfcli^ii. ^<;>gmfl-^iiRF-<>^-^x-x3 

2(7)|g;jaiPl2S3 2 b-t?S;i^$:K/c^. P>/^U— -$13 2 

ox9—^ tLxmmt^^^o -eur^^— ^-f 3? 

X— X3 1 vXt'AijV hP — 7 1 5lZiit$&^;K 
ft»Jx.(^i/XT-AP > hP— 5 1 5 A^t> U^— h;*^ 

*jTyy4izMLxiAihz^^>\^'^nLtzm^it. ^j=e 

- h^^'J^^v7f4(i-^ti(cc£:i:/-y>7:hU'vixi: LT 

(On — K<t<tt(=EEP-ROM4 d;^)^^II5^tti LfcT^ 

i/ia^tbLfcv^— 'j^— h^^'j-<>^— 7x— 
X3 o-esii^sg^ti. i>X7"Azj > hP— ^ 1 sictt 

[0 0 3 8] JaJi(7)ci:5(C7"— "I^X h'J— V K^-f :/i 

oli. 'J^— h^^'j-f :7x— X3 o$:&-r^:: 

nLXT<;-tiXX^^Zt\Zts:^o C(Dcfc3?il^ 
IC1 0 0KHz<DS*S^iig-eS^^^;?)<. 5ca>7^— Si(i 
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5 JJPl^fgfit >r > ^ - ^ X -X ^ Hia^ ^ ftfi5(i:t;£iiBiA 

(il^i'^^lga 5 5 0 9 3 1^) o 

[0 0 3 9] m 1 lr^-rS-RAM2 4, :7^»v*>n.R 
OM2 5(*. ha — ^ 1 5A<^«i[a^|cffi 

l^^T^— 5';i<tBS$;K^o -011:^1^3?^ ROM 2 5 
lcli$ilta(-ffllx^^S[S^A<fH1i^;K-So S - R A M 
2 4f*r7 — -i/pt^'J <t Lr^l^f>Hfc»'j. u^— 
'j5^*V^4ANP>|S,5^aj*tLfc7'-^. 'J^-hpt^U^^ 

i[aS?^.f<E:(C^lx^>^ij<t^tL-&o >^cC*5. S-RAM2 
4. :7^»vv^zlROM2 5(i, vX-rA=I> hP — ^ 1 

[0 0 4 0] ^— hU— v K^>r3?i o<t7Nx h=i 

>ea.— ^ 4 0rBl(i±fB(0c*:3(CS CS I 

-X 2 o * fflL^rW$ga)tsseill7:)<^T*:>;K'5 i-xi^ 

A=l>hP— ^ 1 5fC^^ Lrii/1xX h=i>ezL— Sr 40 
;!)<SCS I =j^> K^^ur«-M(Oilfi^^T5c^(c7^d: 

[004 1] ms (b) lCjKL/cftMli-?<^'J 1 

5A. 105B. 105C. 105D. ^ O SBt i>X 
T^Aia^KP — ^15 (i^X7^A3> hP — ^CD^^'; 

mccfcorv^x7^Aa> hP-7 1 5ii. mm^^tz^ 
h 1 omftiM^t^'j 1 o 4i=?^LTitmT^ 
xf ^ c <t )b<-e ^ -5 .fc 5 1= $ ^K-S o 

(0 0 4 2] 4. ^K^T^— 3f±(D-x— 
?^(C. ±i^Lr^fc^-^X h'J-^ K5-r 3f 1 OICJ; 

[0 0 4 3] E!6(i. ?Ka7^-^3{CtEil^*L-&T'— Si 

a)^»jt^^Ln^^o EI6 (a) irii 1 :t;(D^aT^— 

3A<^jCW(C^S?tLTl^-5o :^^JIC*5L^-CI±. El 6 
(a) (7>cfc5i:: 1 *a)liata^-:^3 M'— ^>fi>a> 

(Partition) m(iT?5^ilJ L T ^Ij^-T-S C i:)!)< 

■C^^=t(D<t Sti. *0t)(Di>XxA(7>ia^(rii^::^t2 5 
6 (0/ ^-7" >r V 3 >St ^ iS^ L T ^ C <t WSg t 

■^•tL^4x/N*— va >#0. # 1 , #2, #3 • • • 



t Lrg^^tlrl^^c^:5(z. /<— i>3 >:^>/W# 

(0 0 4 41 LyrA<or. :*:^J{rfcivr(i/N'--^<i>3 

c:<t;!)<plgfe<t$+L^;6<. Mx.(^lll6 (b) \z^.■t^i^- 
v3>l^(c*5it^T^— '5'(Z)fHitm{it(i. 06 (c) 

(r^f — (Group) <t 

TfiBtm7^-:^3lc^-r^HStl^A<fT*:>tL^o CCDIS^. 1 
-yyU— :/(i2 0:7U— A (Frame) (Dt^— gJ-J^f 

ISL. 13 6 (d) \Z7T^-t^o\z^ 1 :7U— 2 

(Track) (C<fc y }f^/S ;^;K^o CCOig^. 1:7 
U— A^}f^iijc-r^2 h^^v^li. St>(=!]»i-J^5 3^^X 
Tvvx<t-7-<:^xrv-TX(;> h^*:/^i:^tt-So Lfr 
;b<or. 1 y^U— ::^(i4 o h^*v->(cJ;tjf^jS^tL-5c 

[0045] ma (d) (C:^Lfc1 K^^v^5i^<7) 

7^-^(7>«ig(i. mi (a) ^^1/^7 (b) ic^^F;h. 

!17 (a) (C(i:/P*v^ (Block) *{i<D7^— 

^ffiJtA<^^4^rl^^o 1 :^a':/^(il/<-r K(7>s YN 
C-x— ^XUTA 1 6/\V h 

a>IDXiJrA2. I Dt^— ^0>/rA^)a>2/<>f hA^i^^f 
^^"7— ITiE^cO/^'J'r>f — xur A 3. 64/\Vh(r) 
7^-'SrxgTA4cfct'Jf^^^tL-5>o *IIStea>Ji^S-r?(*. 

^^E^^cfc^fCT^— 3^:^-tr^y K 1 (nWi^t^myLK-t Two 

RMJ <t ^+lTl^^li&(DtH^|B#(C. ^j^(^IJ^-^.y 

tS$gi: LrO^— h'j ^^ixv'UTyU^Mx/K^tEltir— -Si 
<*:^(Cx-^x«jrA4(ctH^S^^^3(cLTLN-&o c 

(o 0 4 6] 117 (b) ic^-r 1 v^yO^(r>^~^\% 
:^4 7 1 :^p^v^lc<fcy}^fie$ti. 1 h5'y^li!§l<;>j: 

^IC. i3Saa(C4 :/P *v^^(DV — i;>xrj 7 A 1 K A 
1 9*<|ftltbtL. CtlbV — vVXiJTA 1 1(7)^5<t 
^"•v>A 1 9(DSfriC(i K^^>^>^$lJ^ffi(7)AT FX 
■JTA 1 2, A 1 8A<l£l+f,H^o S AFTXiJ 
T'A 1 2 (0^5 <t AT Fxgr A 1 8 (7>ft(C{i/^ ij < 

-xgrAi3. A 1 7/)<i»^iiti'&o cnba)/<'Jx 

xgT'AIS. A 1 7t LT(i3 2:fP*:/^5><D^i 

[00 4 7]^/=. 1 h^*V^<D4»rp1(C^LTATFX 
•jrA 1 5A<Iftltt>H. C;Kf>ATFXij7'A13, A 
15. A 1 8<t UTf*5:^P*>-:7^a)$il^;!»<igfti^;K 

^Lr. /<'J7^^'— XfJZA 1 3<bATFxU7'A 
1 5(DPBl<b. ATFxgzA 1 5<i:/^Ux<— xrjrA 
1 7 <!:(DrBllc-^H-rtui 9 Z^uvO^<T>n'-^iL^}r 
A 14. A 1 6;!»<iSltb*L^. LfcA<-or. 1 h^'V^ 

i*3icfc{t^±7^— 'S^xUT' (A 1 4;ru:a 1 6) li. ± 
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4 7 1 ^V-^^t^a 1 9 2 X 2 = 3 8 4"^a*>^$ 

f^isb^ctiztj:^, •?-Lr±IB h^'v^li. m%^-y 
3±(c«Lr(a7 (c) iZ7ri'tJ:5izLX^m^\zUm 
^it. 8fri$<7)ct 5(r 4 0 h^^v^ (=2o:7U— A) -e 
1 </j\^-zft^*i^;zt{zt6:^, 

[GO 4 8] El 6, m7VmBMLfcm%^-Zf3{z{t. 
[0049] 08 (a) m%ir—ya>m 

gPBOT (Phisycal Begining of Tape) <t Stl-So ± 

T^^<ftr'>x^Axi;7'^Lv3) A<iStti^tir. lui^ 
f::^^— 5^ X g T7b<iSlt bti^a ^xXx Ax i; 7'C05tmA< 
I^S04]^— ::/(7)^1*&{igLBOT (Logical Begining o 
f Tape) t i^H^o 

[0 0 5 0] ca)i>X7^Axur(cii. His (c) izm^ 

u^>x/<>Kno. ^ . zyT^^JU-r^JT^yji^. vX 
v^AP^. vxt^AtKx hr>7^;u. /-K::>i>3 > h 
>x/<>KNo. 2. ^;u-:>'^'jr>:/;u/)< 

[005 1] Z(D<fc-3^*:v^X5'Ax'jncii^< 7^— 'Six 

'Jr(cfca^T(i. me (b) icffi^^LTn^-Tctaic, m 

(c) {Z7riLtz</j\^-'-:ft><^ zzxitcrJi^—':f^--</Jl. 

(n) t Lr^-r,^:5^c^g^^il^sLTfl'^/$^=tLTL^ 
<ztlzt^^o •^Lrg&a>^;u— :^ (n) <D^(cr> 

[00 5 2] CCOc^z^'^cCt^— '^XiJTlCjigLNrlglS 
(a) Oct^lC. ^^—^'{i^BXD'r—^l^mcymTi 
EOD (End of Data)(7>^lgt*<ift(t^ti'So /<— 5^ 

*>3 >#0(DEODa)g^;b<. saSfi^jT^— ::f(0*l7fi[g 

LEOT (Logical End of Tape) ^ $;K^A<. C<7)ti^ 

(± N ® CD/ \'— T < V 3 > A<J^/a ^? tt r t ^ -SftiJ T? & 

iT), /<— T'-f v3>#0(DEOD(c|Si\r:^:::''i>3':^;u 

7=/\VXxij7;!)<ff^fie$;K'g>o ±tBL/c5fefil{igPBO 
TA^»^^Df^/\VXX'J7'^±, ^-r V3 >#OlcJirfS 
■^-^a-K/7'>Q-K$tTaxUTi:>:C'SA<, y^— 
-r v3 >#0<7)SSa):*-:^->3-^-;Ux/Wxx'j7(i, 



7- * 3 \V X X ij r ^ Si =Stf?-r -S 

[O O 5 3] x-f va ># 1 t LXlt. /i—^-ii^ 
3>#0<l:Plfi|(cxg7A<«fi£^ti, ^fz'tO&^iZit 
?^a>/^— ->3 2lc^lS-t'SP— K/ZVn— K 

^^T3x'Jr<t^^:^:^:fv3:^;^7^A-rxx^J7' t<mf& 

^tl^o J^l^. /<— 7^'|'V3># (N-1) 

izmmi^t^^o tji^. gS(7>/^— v3># (N- 

1) Xit. ^Zfi^B-^Jl^i^/i^ 7sJL^J7lt^^V^^fz 
isbM^'^fl'f^ -^<—7^-f V3 (N— 1) (DBOOCD 

m^t<. mm^v'—ycDmT&.miLBOr (Logical En 
d of Tape)<t*tt^o PEOT (Phisycal End of Tap 

e) It. i^mm^—ycDmTiiLm:. ^tzit/^—T-^i^B 
xD^mm^Tikm^Tjki-zitizt^^o 

[0054]5.IDxg7' 

^X\z^ mi (a) rr^u/c I Dxgr A 2lC-^L^ril!9 

-in 1 1 ^^MLXmBMi-^o 1119 I DxgrA2(D 
7^— '^'tSai^^-^^O^t C(7> I Dxgr A 2(i9 

h(D:7 Y v:^3;U':::^a 'v^T KUX(Physical Block 
Address) A 2 1 <t . ^^iZ^< 3 9 \z v h(0 I >ZP 
pf-jt—v^aVxgrdD Information Area) A2 2(7)$i 

[O O 5 5] fliri^(D<i:3lc. 1 K^^>^P*9(CfcMt^±7^ 
— ^X'JT (A 1 ARlfA 1 6) (*3 8 4:/p*v-:^cfcy 
?:f^c<hA\^,. ^x'jT(c-^*H'5:7-<c; 
:^;U7fP^:/^T Kl^XA2 1 (0^=fei3 8 ^t^^^zt 
(w^c^o ^LT. cti^3 8 4(7>'7-r v±i;u::?p»v':77' 
KuxAaiii. mpLitm^ o{zm^tt^iZ7fkr^z^\z^ 
h ^ *v ^ (7) $t si fc (igf ^ 37 -f V ^ ;u p ^ r K ux 
A 2 1 ;;)NbiiiM(c. 1 om}^mmxo^3 a 3^X^ >0 
h-r^J;-5(cLrT KLyXfiA<^^f,tt'5o C;K 

ir— ^xijrjc-^^ti-S I D-f >:7;j-p<— va >xgr 

A 2 2 omn^miEizmo ztt<-^mu^5 ^ ti-s. 
cc-e. 1 *v^P^<7)T^— -sixuric-^sH-s I D-f 

>'7;j--/— i^3 l^xUrA 2 2 (7>x— -Ji +h>r LT 
it. 

3 9 (Bit) X 3 8 4 (Block)= 1 4 9 7 6 (Bit)=1 
8 7 2 (Byte) 

Xiltisbh>ii^J:5iz^ 1 8 7 2/<-r hih^f-So 
[0 0 5 6] m^ Mt. msizijkLtz I 0'i>y:^>L — 
i>3>x«jrA 2 2(c4SSA$H^ I DxiJTltiacDSS 
^TTi^tOt^^. -<^EIl::^-r# 1 Dxgr!S$SA<1 
h5«V^±<DT^— ^X'JTIC-^^tL-S, t+1 8 7 2/NV 

hO? I D-f >:7;fy — va >xgr A 2 2. a 2 2 • ■ 

g— V K^-f :f 1 o(cj:^ I om^jTm^ommum^ 
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[0 0 5 7] z.(Dm^ iicfci^r. pO^;*-— T-v h I 
D(Raw Format !D:16bit) (±. m%^-'':f{zm^^&:$^ 

tL^, Pv>:^;u:7:t-— -T^v h l D (Logical Format ID: 

8bit) it. mmzmmt^*im^myi^-'7^y hoy^^y 

ti<7jk^*iho Pi^:^;u:7U--A I D (Logical Frame I 
D:8bit)(i. m(D^5iZ'y7.\-y[y—lxlD (Last Fram 
e I0:1bit) . E C C U— A I D (ECC Frame ID:1bit) 
. 2it/P Lx— (Logical Frame Numbe 

r:6bit) cfc y ^'cC^o h-^U— A I Dli. i Dx 

[0 0 5 8] ^tz. mj^0>^5iZ^^J[.-Zf\tZOZfU 
— A A<i^ >y (7>f5I# @ CO 3? u— A r fe -5 ?SiN ^ 

-To 

[0 0 5 9] i^-f i^a > 1 D (Partition ID:l6bi 
t) (i. il:7u— A^^t;/^— ^< v3>a)/\"— T-rv- 

[0 0 6 0] XUT I D (Area ID:4bit) li. ^S:7U 
— A;^^<<^:CDxrJricSLTl^'5A^$^-rt<7)<^ ^;fx^o 
7^—51 I D (Data ID:4bit) it. fEft^;f— h(c^ 

> (N-Position:4bit ) JSlXSn-V \d— \- (N-Repeats: 
4bit) (i^MIBit^- Kicm-r^v^— ^lcg|^-5iS$fi 
t<^mtsH^o Zf^'t^Vh (Group Count :24b it) 

V— ^:^'t?>h (File-Mark Count: 32b it)(i, IR/^—^- 

[006 1 ] -t:— :/-tz*v hv— ^:^r^> K(Sava-Set Ma 
rk Count:32bit) it. m^^—'r •< z^b >iz^l^X . ^<D 
mif&&.m:t^i^m</Ji^—zf^Xiz^^^:hy t -< -i? 
(omm^yj^^ti^o iI—y'\zv['•^—<7i3^>hit^Ji 

^•rti$B«t ^ti^o \yz}—[^ti0>\- (Record Count: 3 

2bit) it. ?g/\*— v3>^c^5l^r. tom^&t^t^ 
b ;u— -e (= ti ^ u p — K (7>^gj[;!)<7i^ * ;h. 

T::^V'Ji— K:7Lx— A:tiO> h (Absolute Frame 



Count:24bit) it. >r a >(cfca^r . ^<7>rw1 

tefigA^ t>l^^;u— :? u--Ac/>g^S[;{)< 

T*^g(Reserved)(DMi^/)<lSlt'=)ti'So ^ctfc\ C(7)EI 
(c^f I DxU7m$B(D^gSlX&I DXUZtf^fc^ 

[0062] 6. 'j^— h;*^'J5^*>::^(;>x— S'tRit 
'jtelc. "r— ::^:^-ti'> h 1 Icft^^tL-^M I C CJ^— K 
>^'j^*y3''4, fSftiiJ^^U 1 O 4) cOx—S^Wigir 

tsMiSc!: LT[i[2l^^tiTL>^.^:5(C7^'—;u KF L 1 
-FL4A<iS^^tirt^^o CtLt>:7-<— 7U KF L 1 - 

[0063] — ;u KF L 1 iiv-:7r^^-v— >r> 
va> (Manufacture Information) <t ^ 

F L 2lipt^'J-7^^— > h-r >:7:;i- — pt— > 
(Memory Management Information) t^^. ^iz^^ 

\-t^^Xl^'ho :?-<'— KF L 3 (i/t^UzL—A^y 
(Volume Tag) t^^. -r— ^:t»-tr K±t*;(7>^*:&*j/cC 

[0064] 37 >r — K F L 4 (i. ^ U —37 »j 

m'^'^mizmcx^mmmmEmt^^^o 

"f-f v3 >(cj^;i:r. ^^-r i>3 xc^cg^ 

;u#o. #1 • - ■ A<^^'j — jKD5feEiffiil;:)^ 
bim^feS^i^t^tL^o o*y5sm7=—3/3±(cj^/iK^;K 
/c/^— "r^- V3 ><b|5]ia(7)-tzyut LT/N'—T-'f ->a 
> :7 ;f ^ — V a >-br;U7!)<f^fi£* ^x-So 
[0 0 6 5] Sfc^^'j— :7U— ^— ;ua)&3SffliiA^b 

tf— K-9— 5^T*v7^-tr;U (Super High Speed Search Ma 

pceii) fi<m^^^*i^o ^fz^^xik^mt^^D.—^ 

7fCfjzL~A/— K-b;u-^, a— +f/^— 5^^- va >y — K 
-tJl^t<m^il,^*i^o J.—- tF/K'j3.— A/ — h-tr;uiix 
— ::^:^-t:*v K±tt:|cBI ura-lf A<A:^ Lfcp > K?? 

— '>3 Xcea Lrx— tFA<A:ti LfcP > K^(7)m 
f8T?fe^o L/cA<oT. C;Hb(irL— tF;!)<S3i^J|^RL 
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[0 0 6 6] :7^— ;U KF L 1 (DT-T^T^^^-V— > 

it. *f 5feP.V^i:7T^f^-V^^— K^x^y-J^+f-A (ma 
nufacture part checksum) <h:LT. C0)'7^iLyT<? 
— r — -^—*> a ><7)v^—^|c^-r^Tx*y<7 

[006 7] ^LrTZLzL:7T^^A'— /N'— h^^^r 

^m^—^ t LTM I C^^zf (mic type) A^i^^-r K 
^^a-?-:? K/nV h:^'t?> h- (Write Protect byte coun 
t) *1?A<tBja*tt^o U^'J^—ZJ (reserved) t 

[0068]MIC^-<3^- (mic type) it. ^W^^—Z^ 
:hizv K(c||i®(c(ixbH^M I C(7>^-f z^^^-Tt^— 
'S'trfe^o M I C V— zL:7T'i?5^A''r— h (mic manufa 
cture date) it. ^I^M I -COSilt^^ B (Rlf^rS) 
f)<7jk^i\.^^ M I C^^jx^T^^^V^-f A (mi 

c manufacture line name) ItM I C S-Sit Lfc'^-f > 
=ScottlfiA<^^ti^o M I c^^a.:7r^^A'::''^> h 
A (mic manufacture plant name) ItM I C^Sig 

T-^^v— (mic manufacturer name) (i, M I C(DS 
5tt±€cDtS$8*<^**^'So M I C:^— A (mic name) (i 

[0 0 6 9] *f-±-tr^y h^-3.:7T^5^-^-x— h (ca 
ssette manufacture date) . [-^ — iLy t<7 "f- 

-^''5-f>^-— A (cassette manufacture line name) . 
ii-h^y h'7=-:2.yr<?'^^y^> h^-— A (cassette m 
anufacture plant name) . hT — zl "7 r -i? ^zl 

(cassette manufacturer name) ^ :^-b*y h 
A (cassette name) it. H± IB L^cM I C 

[0 0 7 0] OEM;bX^^— ^— A (oem customer n 
ame) tLXlt. OEM (Or igina I Equipment Manufactu 

res) <on^^0^^±^(o\nmii<mm^^^o v^z>i2 

)i^7—Zf^^r'yO^^)7.^v^ \D (physical tape ch 
aracteristicID) tLXlt. MTLit. n—yco^n. f 

tt$fiA<^*tL^o T^v^A^P •y^:7'J<r>v'— (ma 
xlmum clock frequency) tLXit. I C;5<Wfc; 

v'^-^^X (Block size) X\t. ^)^(*M I OO^Mt 
i-'CT^— h <J— T K^^ :^ 1 0 i(D 1 lsl<Dia{i(c<*: 



I C^-V/<v'f--f (mic capacity) t LTIi. ^ISm I 

[007 1 ] h^P^<7 y-hvZfr KUX (write 
protect top address) it. M I C(7)p/f^a>— SJcOfilgt 
'S:9tiLH^±t^^fz^izmi^^H. S^^^S^ih^i 

(write protect count) (iS^ii^Sih^i^a>/\V h 

o 

[0 07 2] :7>r— ;UKFL1 1 IC^^HTL^'g>05^ — 
A:7^y (worm flag) fi. i^— ::^^-b*y h 1 COffli^it 

tSt^. '^:^—•UZ?=7^\Z'0l^X{t'1kXm2.^xm■l. 
[0 0 7 3] ^l>T(i! 1 2CD:7^'— KF L 2CDp« 

^-f K^-f 3^-<-->^^>f h^^x ^y^-t^-A (driv 

e Initialize part checksum) tl.X. ^(D\^^>Cz^^ 

— vY^-f hit ^Uv:r-v^ >h^>Z? 
^ — > — V a 7^— -$1 (c -r ^ T x *y ^ -y A coft lg?t>^ 

[007 4] ^LTpt^'JV^^— > K>f >Z7:t- — ^ 

— i>a V^tSfig-r^H-x— -Si <t LTM I CU-J-h ji^z? it 
—-7*^ ^^^Zf (mic logical format type) t'^i^z^U 
— ;U/tv hAZ KL/X (Free Pool Bottom Address) 

[0075] ^"Tm I CP v:^;u:7:j-— w h^-f :^ 
(mic logical format type) tLX. MI ca>liS:7 

*y K<b LTIi. S:*:m I C"7:*— h<7>IS;!)^ 

(c, :7r-A'^7xTM^7"— I C7:f— w h. <j 
:7t u>xx—:>'M I c -i^u— — 

^mn^t^tCOttSH. ^^'r—Zfti'tyh<Df^lC 

[0 0 7 6] 7:^V'j3.- h/1-C'Ji-AW^7K-f >^ 
(absolute volume map pointer) {z\tW^^ Z07<—/i 

-/\-r X e- Kth— ^ V ^> zf±j\.omf^<D9cmT k ux 

^^-r/-K-Y>^/)<@Bg*H-&o IL— IfTfCji—A/ — K 
■tJl^TH^l/^ (user volume note cell pointer) it. 
n—zfii-^v hiznLXzL—^t<sos ligS-c^Slc 
x-^(0iSJ^S^;b<pItg;^j:tB1gfIigc, o^yi^i 2(c^ 
Lf=3_-+F7K»Ja— Ay- h-tr;K7)§f1$&7 KUX^^ 



# 



■^o a— tP/N'— T-<i>a>y — h-feyU/K-f >^ (user p 
artition note cel l pointer) it. x -< v 3 >lr 

^LTZL-tFA<SCS I JgST?g4(c-7^-^<DIS^S^ 
A<WgB?E»:gH1ifil|!t. ygli 2 00.™ +f/<— ^Yv^a 

^A<. ccDo.—- tf/^— T^^' v3 — h-b;U7K^>^ 
(i. ^SSftcDzL— tF/<— 7"-< -Va >y — h-tr;K7>5*.(05fe 

[00 7 7] 7^>r:>a>-f ^— v3>-fe;u 
/K-O'S' (partition Informationcel I pointer) (i. 
Hi 2<7)/<— x-r va>-r>^;i-p«— >a>-t:;u#ocD 
mtk7 Kux^^fo 

;KTlK/^—X'fva>'f ^ — vaX^. {SE^ 

e^a v-tr;u#o-#Nli 'J >^ffiitlc<fc y7tvV>^lCcfc 
or3i$g$tirL^^o o^ij. /<—x>r V/ a >^ 

i>3 >-tJU7K-r>^A</^— '>a >#0(Dr K 

^^a >-tryU(D7K^ tEmfO)/'?— x< V 

a >>r i>a V-bvup^iriE^tu-So 

[o 0 7 8] lu±<7>J:5(=^7K-r >^ (t::^V'J^— h 

;U7K-r>^. :l— tf/^— x^ i>a >/— h-feyUz-K-f > 
x-r i>a >-Y>:7;t-— va :>-tz;U7K>f > 

[0 0 7 9] tK'Jzl— hUe^L— KT^^^jr (Volume 
Attribute Flags) it. MI C(c^-r -Slra^a^?'cfSa^<5S^ 

[0 0 8 0] :7rj— 7u h*UX (Free Pool 

Top Address) St/:? U — 3^— ;U7f< h KUX (Free 
Pool Bottom Address) li. -7 < — ;i/ K F L 2 (r^jit^ 
*(7)^^-C<Dpt ^ 'j — 'J — ;KD§f1$&7 K t $1 

li. x< va>-f >:7:j->— va^-^j.— if— z^— 

[008 1 ] Sgl^ria 1 2(D:7<— JU KF L3<D;tCUzL 
-A^^cDtSst^lgll S-CUiBJ-r^, 7K<JiL"A^ya> 
5fe^(Cli/1i'J A-f V a '>=f':LvO-^A 

(Volume Information Checksum) <t LT. x— ::^^-tr 
'V l-±<*a>^*:M>^f'gStS?fi7!)<tEti*ti'5;t-C';zL-A>f 
>:7;f/— i>3> (Volume Information) a)x— -S^fc^ 
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Au-f va va 

v^-^Lk (Accumulative Partition Information Check 
sum) itLT. X— hSitB#;b^^^7>®^1t$g3^)< 
fBS^^t^r^rLAu-Tx-r://^— x-f va >-r 

>— va> (Accumulative Partition Information) CO 

[O 0 8 2] ;H';^-Ay — h5^x':/^■t^•A (Volume n 
ote checksum) . 'j a.— Ay — h (Volume note) 
^l^T. hU *v vv'Jr;U:h>/< (Cartridge Seri 
al Number) 0)J^(i A S C I I :3— Klca':5L^fc 3 

"7 — zl:?^^^^^— I D (Manufacturer ID) 

— \^i->/<—t)<^^i^^o 4z:^3>^'J— I D (Second 
ary ID) It. T—zfi3'\zv\-^<D^^Z^{z^:^Ctz—^X^^ 

*v^-tfA (Cartridge Serial Number Part Checksum) 

I D. -b:b>^U-l DCD5^x*><>+^Att$gi!:^;Ki»o 
X^v:?^' -v^^rtUzL— A^^CSpecific Volume Tag) 
1 TIjMI 3li0iJ^lf 'J1f-:^i LT, =&xiJ7';t)<«^^ 

[0 0 8 3] Igjl Sit^s^J =L-1^^^*F i.3ayi\'.^) ou— 
V3>F L3 1 CDfflit^Iftfl-fl-r-Slil-Cfe 
Hi 6 (a) (r:^-r<t3(C7tC'Ja.— A-f — 
i>3>{C(*. $fep, 1 /\V KlC/tCUo.— A>r>37:*-;>t--v 
3>5^x*v^itA (Volume Information checksum) <b 
Lr. C(7)7K'Ja.— A-f >:7:t->— vavco-?— -SilC^ 
■r^Tx^:/>>-thA<Dtf$SA<*Si^^?;K^o ^L-CTfCUo.- 
A'O^'^j-y-vaV^^idc^-SIlT^-^ ^ tr 2 Oy\' 
KCD-f i^x^ hXx-r^X (Eject Status) . 4/<-< 
KCD'J— (Reel Diameter) . 3 /\'-r h<D-r 
-^^-rX:ti'i7> h (Initialize Count) . 7 2/\V h<0 
tK'J ZL— A-r>77 5*-y— i>a >>t->7^— :f (Volume Inf 
ormation On Tape) MHi^i^^iX'So 
[0084] lE-LT. /-K'Ji— A-r y—i> a 

>T— :fFL3 1 KOP^^Iilll 6 (b) (c^$;f^rt^ 
^cfc5fC?S^, l!^^tLrl^^<^:5lC, TtC'jzL— AO 
>3 >^>7"— :^F L 3 1 1 li'Jif— LT 

o^mti^i^x. 1 t*'v ha)x— /^—/N-rxe— K-9— 

■:^;u:7^'5'' (Super High Speed Search Enable 
Flag) . 2 t: *y h(r>vX^Aa^rP^— va >:7^ 
<f (System Log Allocation Flags) . ;u^x-fX 
T>a— KP BOTZ7^y (Always Unload PBOT Flag 
s) . 1 \iv hOA I T^Wt-< -JZf^'f (AIT Native 
Flag) . 1 /<-f hcD^X K/'C'J *v K/^^< va >:h>/< 
(Last Valid Partition Number) . 3 2/<-< h<D:1-3^ 
va^^yux/NVxxgrra^tr— i>3 VT^vT*" (Option 
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ai Device Area Allocation Map) A^fH^SStL^o 
[0 0 8 5] X— /<-/\>rxe— ^-f ::f;u:7 
^yii. as&'T^M I 0(7);^— /^--/\>rxe— Kt»— T 

fE^S^:^^rl^'5>. -^fctiM I C4Cr>^|Cffif|**L-CU>'5 
Sl^^iJ-r ^ C ^ ^ ^ J: 5 (C ^ ;|xr o 
[0086] ^—ji^^z.^XT>o—\:pBOTy3<f 

of-^ Lr^j. P BOT|z:6^v^y<>f XxiJTtrr^P 

^ir^tt-So ^x h/<'J K/N'— V a 

[O O 8 7 ] :t:^v^3i-;i/7^v\VXX<jTT'V3^(i. 2 
5 6 ht^i^tj:l)^%^-zf3±{Zj^m^H^^/^— 

T. h<;>fliA< rij t^Jixxi-^^m^it^m^^:^ h 

[0O8B] ^l^rll1 2(r^^:7^— ;U KF L 4{ZtE 

;i/ Kf L4(cii/<— x-f v3 >-f>7:i-y— i>a >-tr 
3.— tF/^— T^-f va — h-tr;u. x— /<— /\-rx 

y\Z7Ft. 1 o<D-tr;u*l21 1 7 (a) (c 
^-rcfc5l::8/<>r K(7)U>^-r>:7;j-y— va><t. n 

[0O89] 8/<-f ha)'J >^-r >:7 3fjt— *>a 

(b) (;)ci:5l::?'cf^o ^r-tz;K^Ox— icBaf -5^x 
*v^-9-A<tLT. 1 /\V K7>-tr;U^x^v^-y-A (cell c 
hecksum) /)<iglt ^)ti^o */::2/<-f hcO-tryu-th-f X (c 
ell size) <t Lr, -?-(7)-b;ua)-9--r XA<^*n'5o 

[0 0 9 0] :^'J erx-trJU/K-r >^ (previous cell 
pointer) ^it/^t'^X h-lz;U;KO^ (next cell point 
er) (i. |||gJa>'J>>r-i>7^— $1 ('J>^«ig*«^^ 
^f^-^) -efey. |5l-ffliScOlgg£k(D-t2;u/)<»j>^S=tL 

[0O9 1] ccDcfc5^fffiit<7>-tr;u<!: Lr(*. /\*— t^^c 



vaV-O^';^^— v^a^-izyu, X— /\>rxe— K 

+fy^-7^>r va >y— h-fe;u;S)<#ftT^o -eLT/^-x 
vav-f i>a>-b;K±. -tr;u+>--f Xiiis^ 

[0 0 9 2] -tr;u-9--f X7!)<@^ft<tnf'5/\'— 7^^- va> 
-r a >-t:;^(rot^rll 1 8. mi 9T*SiB^ 

"T^o T^-f ->a >-r — va>-tr;Ki. Hi 

8|C^-r<^:3(C8/<-f hCD'J >^0:7;j->— v^a > 
5 6/W h<7)7^— 5tANf>ff^i?jt^;K^o ^LT5 6/< 

4 8/<^ h(i/t— ^^'ixav-f va><l: 

[0093] ^-f"'>a>'<>3?;*-y— v/gV 

('>X7^AP^) rcii. ^<D-tr;uA<^i^:-r'&/^— 7^<i> 

a ':y\zt^\f^m.%^-^3\z^^^^mm.m\zmr^^ 

[0 0 9 4] ^xaxc^j^;^^. 1 

— "f^r i>3 >-r >a v-trvup^O/*^— ir ^' va 

>>r>3?:f^— v^3 >(7)7^— ^«itfi. M;t(£IHi9(:: 
^-rj;5(c^m^:4x^o 4/\V h(7):^u i=rx^;u— 7f 

'J (Previous Groups written) (cfi. ^IS/^— 

7^ ^ -> a > •<> ^ > - V a > ;!)< ^ S ( c M ;K ^ ^ 

4/<-f K(7> I — ^yu-y;!/— :^'J h-rt^v (Total Grou 
ps written) C;K*-C^sS/\'— 5^ < •> a >ir jkcf L 

^{t^—zr:h-^^:; htm^^tt^r^xmm^^^^m^m 

\t. -r-Ti^x h'J-v K^-f :^(CcfcyKmx-7f3(c?^ 

^'5-^:^(0^X5^^=) > hP— 5 1 5(7)50:S(C cfc tj, 

^mimmmz^-oxmzizuutii^^ix^-z^mzj;^ 

[0 0 9 5] 3/\V hcDT^'J »f7X>/;U— ^'j- K (Pr 
evious Groups read) \z{t^ < i^B >^ >y 

aW(ciS^^tllLA<^T*:>;Ktcy;u-:^g![A<^^F^t-5o 4/^ 
-r h(D K— '$i;U^;U— ;?'J— K (Total Groups read) 

[0096] 3/nV KC7> I -SiJU'J U h't7>:7U— A 

(Total Rewritten frames) it^ x ^' v a >ic 

fcL^rRAW^rS-5l^rx--SI|fS^3^<?f^DW^;!)<^^:* 
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[009 7] 3/nV h(D h — -S^VUa r d ECC:^^> K 
(Total 3rd ECC count) Vit. ^iS/^— ir < a Xc 
^3l^r c 3 y u ^ ^ l^r X 5 — fiiE ^ ^T o f= <f ;u— 

-r— S(rc-^L>r. CI. C2. C StD/^'J'T'f (rj; y X 
^— ITiE^^T5<i:5^::LTL^^*^ C3/^UT->fIi, C 

[0 0 9 8] 4y<-f K(D7'^-trX:^'5>> h (Access cou 

nt) vit. 7^-::^;^ h';~v K^-f :/;!)<fiatmi^-:^3Ji 
c z "ccoz^-trx <t 5^ ^' V a > ^ jS 

[0099] 4/\V htOT^V^fT^— h'jr^U-f X;b^> 
h (Update Replace count) lcfi_ r ::^'r— hICcfc U 

^ im^w^^fz^wiimmLfzmm<7r:^H^^ o^y 

[0 1 GO] 2/\V fcfTX'J 'j h't^VT'U— A 

(Previous rewritten frames) {z\t. 9c{zl$m^LtzR 

(r>w^fi<t<i:^*ifz/<—^^i^B>P^(r>yu—MK^<om^ 

[0 10 1] 2yNV h(7>>'''J eyXS r d ECC:trO> 
h (Previous 3rd ECC count) izlt^ ^W^—f-^i^a 

i^^:yy^j^-iyB>t<mmz^m^^tzt^t^k>&U 

UT. C3yN''J7^>r ^fflt^TX^—lTiE^^T-otc'J^yU— 
[0 10 2] 3/<'< K(7>a— K:tr't7> K (Load count) 

[0 10 3] 3/\V hOvN'u *v Kv^£^-7Ar:?'vUrL 

— h::7U— (Valid Maximum Absolute frame N 
umber) (i. ^K/^—t^y v a >T?^5S!i<[: * ^i-S^SO 

L r /<— 7" -< a > :? > — a ><Dg»o 

(Maximum Absolute frame Number) it. ^iS/^— t''< 

[0 10 4] 1/W hO/^~T-'<i>3>7 hU t'i— h 
:7^^ (Partlotlon Attribute Flag) Vit. S-t'-v h 

::^LxK>K^>r h:7^y (Prevent Write Flag) . 
:^U'<> hU— K:?^'^^ (Prevent Read Flag) . 
^>h^-< h'J h5-f (Prevent Write Retry Fl 



ag) . h'j— K'J h^^:?^^ (Prevent Read 

Retry Flag) tLX. SS^^-t^ Y v 3 XC^fT-SS 

■r:7^y;5><ffl^*4x^. ^tzJ<~^'<i^B>:t—Zf>0 
O—Xy?^ (Partition Open Close Flag) tLX. 

[0 10 5] C(Dci:5lc. *)^—^:>^^'J=}'-jZfAitZ? 
^—JU Kf L 1 t-^i^y^—Ji^ Kf L4(r:^LyctH1tMm 

;u KF L 1 (=^D(t^^7^— -sii^gicftt^rii. Mk. 

4mi^(Dmmt6i^. zL-m^^-zft^-^v^^i^mLx 

h 1 <offij^*^-r^;f-A:7^^ (:7>r— ;u Kf l 
1 1) (coiNTIi, ^Ol^^;^)<a^^tL^^:t^c^:5lc-r^ 
c<t;i<M^H^o -^ZT, U^— h^^'j^^v::^4(0tB 
S^i^i:Ur(i. 1120 (a) (r:^^tLri^-6J:5lc 

m^\t'y>(-JV KF L 1 liiS^tbLll^t *+L^ROM 

(Read Only Memory) Zf ^ — ;U KFL2 — FL4 

liiS^ai L/S#^^pItl<!:$;K^RWM (Read Write 
Memory) ^lgK<t LTlSS-T^o C;KlCct U 3? < — ;U K 
F L 1 (cl^fft^ti^T^— ^iISf^OlNTIi. iL— if7b<QSt 

^ C <h ^T^ct l^c*: 3 l^t" -5 c ;E)<T: ^ -5 o 
[O 1 O 6] ^/c. ^J;^(i*(ll2 O (b) (C^^tiTL>-5 
U^— h;^^U5^^>:^4^:7<— KF L 1 O 
tifSA<l&$A^*t^ROM^lS<t. :7-f — ;u Kf L 2-F 

[0 10 7] ^^IC. <5>J^liI2l2 O (c) (C^^+lrL^ 
^^oXZ^ 'J^— hpt^ij5^,y3^4(D:^fBjlMJa*RW 
M$iitt LT«/aL. :7-<-;u KF L 1 ^IBtf-r^^jS 

^ TSf t ^ cfc 3 ir -r ^ C i: t r t ^ o 

(0 10 8]^l>li. 'J^-Ky^g5^*i;:^4(7)tDa«tt 
StUr. RWM^i^(7>7^— -Si^^T rij 

roj ) t^^. ^LT. S^c:<?^*iiffli^^fiROMfi 
mi: Lrtft5^iaP*50f$S<DT Kuxicfe^!f$^(;)e'v 

Ig^e^V KQrA< ri J roj ) 

s^c<?^*)ai^siiRWM«iSo^iii§e. gn*>'j^-K 
^ ^ u ^ 'V ^4 o^^mc:?* LTS^ c^iias*^a^»: 
tiO^-r^o Lfc7j»<-DT. ROMiiiiiit ura^^iitic 

roj (Xfi rij ) (cr-scir-e. S^ca^f^w^^ 
i± R o M«igtic^^ ^ t CD it 1" -5 




[0 109] C(Dct;5lcLr. ;u KF L 1 (c^Si^ 
* +Lr L^ ^ 7^- -SI <D P*? § ^a^-r ^ c A<-e ^ cfc 5 

^}ft^^ci:(cj;-o-r0ijx.(^ rwORMj <tL-rgE£tS 
[o 1 1 0] 7. rwoRMj izMJtLtzmilFUm 

ffiiin^ roj raj . Rif'to 

o-efic<Dfflii#-^f=S-:5i>r. 3B6i. n±mi¥izmm 
^tn^^cztiztj:^, m?Litmmm^t< roj -efe-sm 

o^y^ roj it. :r—ift<mm^mzmcx 

^^^umtsir\.xi^h9—^(om.i^^mtii^\zmt>^^ 
[0 112] ^fzmmm^t< raj -efe^ita-ii. -ptjx. 

mmm^m.iumm^\^Lm.t\^fztm v^mm) co 

o fc KE(cf Hit ^ ttr l^ ^ t"-- > (DMSt S^T a ttif^ fiS5 
±^ii^:ztizt^^, Ltzt<'ox. mmm^- raj :6<IS 
S$4^TL^^7^-7f:f3-b*y h 1 lc*f Lrliii*D§E^l^y■- 
[0 1 13] SFblZ. rwORMJ IC^JLvTi^JllDiBS* 

ZA4ir^Lr. iJij^i^lSli sco^K'jo.— A^^izfcMt 
LfcA<-^r. ffli^A< rwoRMj ti.xwc&'^^xi^^ 



2000-268443 
3^ 3 ic *t L T cDtBfS;S><fHii $ tt -5 c ^ (c ^ , 

5^^v^4<l:fiSmx-3#'3cDm/)<i:tL^Ci:lCJ{t^, L 
fc/)<or. 'J^— h>^'j5^'v::^4<tfflt^x-7^3(cfB 

*t-e. n±mv^(r>mr^^um^^z.tt<'^m\zu^, o 

rwORMJ <^:*nTL^^^— h 1 (D'j 
^-h^^'J5^^v:f4£3S»LT. riFlffij <^^tLrl^ 

-5ffeO'J^-h^^Uf^^:;::^4$gSjyfTfittcJ;3^fi^ 

±1- h U *y V V 'J >/ W-St ljEci^ z,t\zf^ 
^<r>X. ^(OJz^^fii&ld:. T— ::fx K^^zf 

1 o{zt^{-f^m^imi^^h^':>\zth^tt<x^h^ 

o{Zt^ho 

[0 114] fflitl|^;!)<±fB roj rij 

r2j )UH(D(i(iu-*f-3f<t*tt-5. Ltc?!)<or. 5^- 
hu-^ K^-r:;^i o-e(iffiit#^;b< roj ri j 
r2j iun<Dfi-c?feo/cii^(i. sg-v 
'<zf^ot LXifr—zTti-^z-j h- 1 offlitsiasij^-sc 

tf3<X^tjil^tLX^ CtDg^TTvX h=3l/ezL— Si 4 0 

(ommv^imizWff^^o t^^s mmm^fi^ ru r2j 

-trfeofcii^lc, ^>at^H^=i^> KA<^$&^tiycii 
<bL>3^*/tiX h=i ve^L— -$! 4 0|cex.Tt*tiit#ti4^ 
[O 1 1 5] ^fz. rwORMj t^^Xl'^^m^. 

— -Sixg^A 4{c*tLr:b— hU vi>'J 
IB1t-r^<bft(c. rwORMj i:^tlTt^'S»Clt^lS^53^J 
ir^ztt^x^^m^ mptit rwoRMj <bl^^^c4^ 
1f$fi) ^tmr^^5\zLx^B,i^o ^^(r. ria^j 
^iKru^ii^(ciBiis^T5tt^icfcuvT. ria^j 
iz^iK^ Ltzmmxim^HtzT"—^ i?fe i> c <t ^lajsuit 

$g ( rNORMALJ <tLN5:SC^tfSJ) ^IBS^-Scfca 
1 ofi^Sx— 7'*3A^t>ti7"— ::^:^-tr'v h i o^ffliiia^Stj 

tt)<X^^J:5\zts:^o 

[0 1 1 6] tz^x. ±iELtzmmmmt. ^r-zf^ 
-b'v h 1 7!)<s^**i.^7^— Tfx K^>r 1 o(c 

>r3^i o-eii^i^n^ roj rij r2j ^i£^-rLt± 

^Xl^^'r—y^'^zv h 1 (^>^^<Sfflf '5Ci:;{)<T?^'& 
cl:alctSfi^$;♦^Tt^^i^— :^X h'J-^ K^-f :/1 0-C 
(i. &^TWORM$ffiia-r-&ifi^^;!)<^fL^i:^?SL. (5J) 

rij r2j ^^tULfcia^-ct. CT^rf 
^tzmmm^- rij ^sia^-sc -^^ 
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h'j-v K^>r::^i o^c^a^r^iffl^^#^ rij ^gig 
roj n j im'^'t^zti}<^Jtiri^^T—zf 

5C<[:;!)<Tf^. iFL^^J^cCffliiib . WO RM<t ^;h.'57^— 
[0 117] Z<D^oU0:t—2xy'y<r(r>mmm^it. 

'T—y±-^^:j h 1 t^^—z^:^ h'J— -7 K^'i':/irg^^ 
vX7^A3> hn— ^ 1 0(7>»W(=J:or 

[O 1 1 8] ^2 1 (i. '!7^— A^^^lCcfcoT Two 
RMJ 7J)<ffi3t<t LTlS^^tirLN^^— K 1 

:/i ofci^-^:^-b*> h i A<3^ia^tu. g^— K^^'j 

[0 1 19] ^-~Zf±-^v h 1 (Dmrnt LT rwOR 
^ 4 OAN^,^-f KA<<i|^$;K'&<t (SOO 

^tl (SO 0 2) . :l<r>^m-Qm^ ^-x:m,m\.fzm%^ 

ID^^ili-r^ (SOO 3) o C:(7>^i||tJ||^fi^ RffH 

[o 1 2 o] X7^*v:/s 0 0 2. SOO 3ircfc-DrmM 

3 >(C^5lt'Sg^(D:7U— AS-gliU-T'S^ftSlC^^Tt- 
^o cc-e, iata7^-:>'3(ci3ixTii^&il. ^ut>ib 

^ 1^/ ^ ^ i> 3 ><7>5fep,(ag*^ ^ T 4^ V V A T 7^ V 
- h 3^ U- A :^ > h T? JB^ S tL r Lx ^ S/ V 

[0 1 2 1] igSEii®Axf>F/fa-r^{iSLg^-c?a>3§gi$ 
A:^'^>Kx { (fj-r h^'y^e->5^) x2) t^s 

rt>^(7)-(?. 'j-r h^*v^e'v^^2f&<tLr&tSL 
rix^o -^Lr. fifil^-r":^3 0ii$ t . 'j— 
(2A, 2B) a>m^^<t>. 'J-;um:? (2a. 2b) 



^ 'jX5^< I D (^13) iy^i^%h:itt<'X:^ho 
[Sci] 



?^f^>\ c(D^ (1) irfcaNT:&ia(c^r^^mi iiii'j 

^miZTT^-t'^^f-m 2 'j 2 A 2 B(Dl^ 

TLx^?Sa^— ^3 tD®S* ^ LT tx-So 

[0 12 2] CCDcta^fiC ( 1 ) (C<fctJ^ 'J— JU/\3^2 
A. 2B$<Dj(plK^'ytl(i^^i>VAr7^V'JzL— h:? 

*4^)^C<t7b<-e#'So U/rA<oT. i^^E'J— 7UFG2 9 
C. 2 9 D;!)Xbdi:^^nrix^FG/<7UX3!ScA<. iC 
(1) (cj:or*i^)b;Kfc';— ;u/\::^2 A. 2b<d[e1Ie 

[O 1 2 3] C60J;5i::Lr. v^i>v g ^_ 
A:^'^> hCDfi^ U— ;UFG 2 9 C. 2 9 D(D 
/'^JUXimiCt^^LT (SO 0 4) . ^i^U$lJj^(Cj;oT 

SIMt— ::^3*^^T*i±^*WStTa (SO 0 5) o c 
(7>#i^ tj itii* ir # o r glttj $ ti ^ F G / \^;ux Sc it X 5^ 'V 
:^s o o 4-cSdi^;ix/z/^;ux^coitl$^^Ttv 5ek:^<7> 
y^;i.xi@t?!)<-ScL/=«^ic. •^^^i^'^M.Tz^^jD.-h-? 
U— A:b > K(7>M*::m Lf=<5g(rSiM Lf- c (zfe 
•So ^Ur. ^^0^ig;^^^f>•T-^(0sSit^r?3$^-r'S (S 
007) « X^^>r:^S004. S0 05$^ 

Jg^CctlZcfcy. SSa^-3f3±(D5^5aSxrjr(Ci^i!l 

ts-^o un. c<Dmutimt<fft>H^:itiz^'ox. ib 
ii^ttfcx— 'S'§S(ciSi:T-7^v^^Ar:^v^- v-y 

U— A:b't?> htl!»r**i.'5cDT?. C(DT^v^VAT3^ 
VzL- h:7l^-A:b't?> Klr«PEL/ciig*fB«S<7)e;S 

[0 12 4] ^fr. X5''v:;fS0 0 7lC^5lxr7^— $10) 

5BiJDfB^li^^T5^i^li. iB£Sir-'Si t^^ic. 07 (a) 

|:::^Lfc3^P *v^0>7^— x 'J T' A 3 (C^— h U vi>iy 
OTJ\^i'>/<^tmr^J:'o{zT^o ^- 
•:^:f3-tr*:/ h 1 izni^xV'^e- h:>^=^'J=^-jzf4 tm^^ 
-::^3**ti£$-ti-^c<bA<-e^. <5i]x(*^4i!if^$SiI*ti 
■t^^oiz^hztf)<X^^^5lzt^^o 
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[0 12 5] 7^cfc\ ^—:fi3^y h 1 {z^eiLxm~mm 

[0 1 2 6] |g!2 3(*T— h»J— T K5-f 3^1 0(r 

K p— ^ 4 0 (Dmmm^<r>-m ^ iftB^-r □ — 5^ ^— 

:;^i o(c^^$^x^i:. *r'J^-Ky^u^>v::^4Av 
hU^vvi>»;7;i/:^V/<^^diL (S 1 O 1 ) . 

UTJU:h>M'$g^t±i^^ (S 1 0 2) , ^LT. 
T^X h=i>e^— -Si 4 0 7^)^b^5^J^(^^±a K3!)^fit$& 
(S10 3) , ^J'e—h'^^^JT-jzfAtmn 
"T—zf 3 iztmt^xi^^ii— \- *vvvgT;^:^>/< 
<7>Rs^^^TiMs 1 o 4) . ti-'\-ij yi^i^UTJi^i-:^ 
/W-ScLrl^^4^|JSlJL/cli^^i (S 1 0 5) . 

m±ti:^(omm0mi^iz^^^%mm^'n'5 (s i o 

^ (S 1 0 7) o 

[0 12 7] ctLiCcfcU. 7^-::^^-h'j^vvilcfctx 
TM^(^'J^- hy^g^;:/7f4;!)<SmSF;aT. ffeCO'j 
^— hp«^'J^^i;::f4(Ctfff^^bH^Ccfc5?JCii^. 

Lfzf)<^x. i^^t^tifzi^(r>^j^—hjt^*j^^yy 

n^^Xl^^'r—^t<m^O>ZL—'if)i)ina)n^(Da,—+f 
izm7r^^^ti:l^^5\Z'r^Ztt<X^^o PIC.*: 

ORMJ t LXm^y'—:f3iZt^mtSHtzir~^t)<^m. 
- K 'J v->•Jr;^:^>/<3!)<-^ftL^^:*^o/r«^. 5^— 

^ (Di^mtmizni^xiti^-pj-r^j:. ^iz^^^^izlx 

[0 12 8] ±B^mm(ommxit^—y±'^y h 
1 (c 'J ^- h ^ ^ u 5^ *y :;f 4 4 7!»<iffi^ b tvr 
mxmixmmLtzt<. tmm^^^j i 0 4*<flixt>n 

[0 12 9] 

(MIC) ;^)^»^ffl^SilSIJ1t$a$I^^£iiL. CtDffl^tffiSij 



%^—zf±iztm'f—^ tmzm^it^ ^ u ictBii^;K 

S>)tilS$iBli-r^cl:5(cLri>^(7)^. ^—zfii-iz^ h 

tt<x^^^^{ztj:^, ^t»ic. ^itia^jtiaEic^-rytx 
[o 1 3 0] ^tr. *f&B^(7>7^— ::f K^-rz^^g^t Lr 
o'Lxr *^S(7>RffSa>af^5^ft-r -5 c <t 7b<-t?^ ^ cfc 5 

Lrix^o LfcA<oT. fiS^T^— >^U5Dl:^a)sa55iJ 
mK.[tm%'r~-Zf5Lit:>^'E^Jt<^t^t^itifz^-yi3 

[0 13 1] ^tz. :$imM(r>tmmmt. (MI 
c) iz'r-':f±'ty h(Dmm^m7s<'r^mmmmmm< 

tEmtStlXl^^o Lfzt<-oX. ^mi^HtzT—Zf^'y^ 

ymmzM l x^muwLmi^(r>mm^7r:r ztt^x^. 
^-y >r ':f'^mzM Lxmummiztij^^LtzmY^i 

m'ff^i±^J:5{Z^^Ztfi<X^^^5\zt^^o *b 

mti^i^^^mizt^m^^xi^^ov. mEmm&^m 

no^Wi^m^^z i ir cfc o rfB^ti«<*cDffliisgc^ 
^ i± >tf L X cfc 5 ( c -r ^ C ^ A< # . 
[0 13 2] y^'j:Ri/m^7^-::f{c-7^-:^:^ 

-tr^y hiznifm^^iitzm^. m^mm<-nLu<its: 
tm. n^mmzum^^K^ztiz^-ox. ibjs-t- 

^ ^Mfri^-ttUl^Jz 5 ic L/c y . *fc(±iB£|x— SI CDS 
[(21®(7)fam?E*:|tt0^] 

[E1 1 ] :^%Bmmm(r>mm<r> u ^- h y ^ u ^ 

[EI 2] lisga)j^a§a)7^— h'j— V K^-<::fatff5 
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[0 7] mmo>Ji^m0^-:fi3-\i-j \-(om%^-zf±(D 
[Ell 1 ] mm(Dmm(o^~':fi3-ii-j kcd i dxij^-t 

[Hi 2] ilS£(0}i^^<7>M I C(7>5^— -S^tSitCOUiH^^-C 

[13 1 4] l|]56cZ)ff^S<7)M I C(7>y > h-f 

[HI 5] ||]&te<D}f^S(DM I C(7)7KU ZL— A^-^fCDlftB^ 
[mi 6] |^SS(7>ff^^(DM I C(D/1-C';zL— A-f >:7:4-pf 



[Hi 7] UStecoff^SOMi C(D-tr;ufl|i§(7>lttB^lii-cfe 

So 

[His] l|]ffi<D}^S<;)M I C(D/^— r-f ^^3 >-f >:7 
[Hi 9] IISfe(D}|^^(DM I C(Dy^— V3 >-0:7 

;i- y - v- a XDIftB^H-efc-So 

[H2 0] l|jS£(7>fl$®(DM I CCOUm^miZ-Dl^xmM 

[H2 1] O^— A:7^<f(7)(*]§^ift0j-r-5H-e&-So 

[H2 2] ^— hA< rwoRMj t^i^Xl^^ 
[H23] 'J^-K^^ 'J^*y::^'<t^a7^-3f;C)^^|#t> 

il^SUiB^-r'SH-efes. 

[??-^<D§iB^] 

1 "r—zf-^-^vh. 2 A. 2B u— 3 m 
10 5"— h'J— -7 K^-f 11 iHlEK^A. 

12 A. 12B fBli^^^> h\ 13 A. 13B, 13C 

h\ 15 v^X7^Azi> ha — 16 
— 7Kz]>hP— 17 ;>«:^K^-r/N\ 19 RF^ 
20 s cs I -f v^— :7x-f 21 ffjg/ 

f*:^lHlS8. 22 I F=I> ha — ^/ECC:?;*-— 

—.2 3 /ivy-FM'^^J^ 2 6SCS I /i^Z^T^l^ 
ha — 30 ij^— hpt^ij>r>^— :7x— X. 3 
3 40 Tt^X h=I >ezL— Sr, 104 }t 



[Hi] 



[Iil4] 



30 



r 

20 



X 



T 

26 



40 



27 



SCSI 



~T" 



*23 
- 22 



I F/ECC 



-15 





77 vVa 




ROM 



T 

25 



I 



EEP 
(HH 



19 




I 
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[@2] 

32a (RFS£fl/it«Bi&) 




32 (RF-f >i'-7x-;^) 



30 (U h;*^y I/F> 



[1§131 



[1^5] 



(a) 



Cb) 





r 



RF 



4b 



4a 



4c 





EEP 




ROM 



4d 



4 <U^- h^^ U^y 



[1^9] 



-^2 -V 1 1> {6By t e> 



1 O] 



0 


1 


2 


3 




382 


383 



Phytical Block Address Number on a Track 



Phys leal 
Ulock 

Add r e s s 
<i>b I t) 

— 

A2 1 



ID Information AreaOObtt) 



AZ2 



ID Structure 



[gll 8] 



Link Information 


8by tes 


Dat a 


Par 1 1 t Ion Memo 


Bby tes 


partition I n f n rma I i on 


48by tes 



5 6 by t e 
4 
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[1^6] 



(a) 



p«rtltion*l 




[117] 

Zfl2 y 9 



Block 



f 



0 B t « 

-f 



A 1 A2 A3 , 
i 7 an-f - 



T-y> ATF Data ATF 0« t • n*t9-* aTP 'r-p> 



32 



AU A13 A13 A14 A 16 Al 7 yy 18 A19 

1 47l^Dar^ . 




[{112] 



FLl 
FL2 
FL3 



(MAnuractur* information) 



(Memory Management Information) 



(Pa r t J t i on I n f o r ma lion C e 1 1 ) 



FL4-< 



MIC 
Heade r 



(Volume Tag) 





- S -fejV » 1 






-h -fe/V »o 
















(Super High Speed 


Search Map 


Cell) 
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im&i 



PBOT 



LBOT 
I 



(a) 



Leader Device ^^^^ 
~ Area 



#0 



lArea 



Area 



0«te 
Ate* 



<b) 



LEOT 



n (N-2) 



Area 



S <N-1) 



Re t 
Syitcm 
Area 



DAtt 
Ar «» 



PEOT 
I 



Vandor 
Croup 



Group 


Group 


1 


2 



Croup 



rrune* 



(C) ' 





Poa. 








Poa . 


Vender 


Kef «r ance 


TOK 


Syj rem 


Sys I em 


5y>ton 


To I - 


GrouO 


Area 


No. I 


Priamt 1 a 


Lott 


Pre amb 1 e 


Band 
No. 3 


Preamble 



mil] 

ID Area Infor ma t i o n 



Raw For ma t I D 


1 6 b i t 


L 0 8 1 c a I P 0 rma t I D 


8 b 1 t 


Lofficat Preitntt ID 


1-a3t Frame ID 


J b i t 




ECC; F r ame 1 D 


J l> 1 1. 




Logical Frame Number 


6 b 1 t 


Partition JD 


1 6 h i I 


A r c c ID 


4 b 1 t 


D & C & ID 


4 b i t 


N-P o s i t i o n 


4 b i t 


N-Repeats 


4 b I t 


Group Count 


2 4 b i I 


Pile-mark Count 


3 2b i t 


Save-Set Mark Count 


3 2 b i t 


Record Count 


3 2 b i t 


Absolute Frame Count 


2 4 b i t 


Rcsc rvcd 
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1 3] 



Manuf ac tur 
t nforimt Ion 
(FLO 



nwftufactTire parr eheckaum 



mlc tnanuf acturft date 



mlc manufacture tine naraa 



mlc manulacture plant namfe 



mlc monufaciure name 



ml c name 



caacettc manufaciure date 



ca»5ett< manufacture Hue name 



c&«iett< manufacture nUnt nwrne 



cassette manufacture name 



nm custonar name 



PAyaicai Tape Characteristic ID 



ma«lmum c lock frequency 



maximum write cycle 



mlc capacity 



write protect top addrets 



write protect count 



flag 



(a> 



[0 17] 



:--( 



(b) 



LI nk Lnforma t 1 on 


aby tes 


Da t a 


(n) by tcs 




Cell Checksum 


Ibyte 


Resc rved 


iby t c 


Cell Size 


2by ICS 


Previous Cell Pointer 


2by t e s 


Next Ce I I Pointer 


2by tea 



Sby t es 



1 41 



[ma o] 







Drive Initialize Part Checksum 


MIC Logical Format Type 


Absolute Volume Map Pointer 


User Volume Note Cell Pointer 


Memo TV 
Xlanaseinen t 
In forma 1 1 on 
(FL2) 


User Par t I t ion Note Cell Pointer 


Parti'tion Information Cell Pointer 


Reserved 






Volume Attribute Flags 


Free Pool Top Address 


Free Pool Bott om Ad dress 



<a) 



F L 1 


ROM 


FL2 




F L 3 


RWM 


F L 4 





F L 1 



ROM 



Cb) 



FL 2 
F L3 
FU4 



V o 1 ume Tag 
(FL3) 



[His] 

Vo I ume j^n f o rmat 1 on Checksum 



VQlume Information 



Accumulative Partition Informatio n Checksum 
ve Partition Information 



Accumu 1 at 1 ^ 



Volume Note Checksum 



VnUime Note 



Cartridpe Seria l Number 



Manufacturer IP 



Seeond a rv LP . 

t; ^ yrtridg Serial Number Part CtiecKsmn 



T^^sftrved 



j^T^ecl f ic Vnliimf TflK 1 



Snftg f f !^ Vn lume Tag 2 
Spec 1 f 1 C V»lnmg Tag 3 



^ec 1 f ic >/»1iime Tag 4 





— > 


F L Krom) 


F L2 
F L3 
F L4 







.Sneciflr - Volume Tag &. 



jSpgg i f iq Yr>l.itnP Tags 



Sppgl fig Volume Tag9 



^pec i f ic Vnl ume Tag 11 
Soec i f ic; Vn 1 ume Taa 12 



gsnec i f ic Vol ume Tag 13 
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[(^ 1 6] 

Volume Information 



[El 2 2] 





Volunx laConnatlon Ctiecksun 


tbyte 


1 


Eject Stales 


20by tes 


FL31 


ie«el Diameter 


4by teK 


Seaer ved 


ibyte 




InitUlixe Count 


3by tes 




Volume Information On Tftpe 


73by tai 



Volume Information On Tape 



Rei«rved 


4by t es 


Re«e r ved 






2by tes 


Res erved 


b6, b7. 


bB 


3b t t 




Super Hl«h SDeed 3c»reh Enable Flaff 


bS 


lb 1 t 


Ibyte 


System Log Allocation Flaas 


b3. 


b4 


ab) t 


Always Unload PBOT Flag 


b2 


Ibl t 




AIT Nat Ue Flaff 


b] 


ibl 1 




Last Valid Pirtltlon Ninnber 
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